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$%675$&7�,W� LV� SRVVLEOH� IRU� WKH� HQWHUSULVHV� LQ� WKH� FLUFXPVWDQFHV� RI� JOREDO�FRPSHWLWLRQ� ZKLFK� KDV� GRPLQDWHG� QRZDGD\V� WR� FRQWLQXH� WKHLU� H[LVWHQFH� LI�WKH\� UHGXFH� WKH� SURGXFWLRQ� FRVWV� DQG� LPSURYH� WKH� SURGXFWLRQ� TXDOLW\� DQG�FRQVXPHU� VHQVLWLYLW\�� 7KHLU� VXFFHVV� LQ� WKHVH� LVVXHV� GHSHQGV� RQ� WKHLU�HIIHFWLYHO\� XWLOLW\� RI� UHVRXUFHV� DQG� FDUU\LQJ� RXW� PRGHUQ� PDQDJHPHQW�PHWKRGV��6R��WKH�HQWHUSULVHV�VKRXOG�XVH�WKH�V\VWHPV�RI�(QWHUSULVH�5HVRXUFHV�3ODQQLQJ� �(53�� ZKLFK� KDYH� EHHQ� GHYHORS� LQ� WKH� ILHOG� RI� HQWHUSULVH¶V�HIIHFWLYHO\� XWLOLW\� RI� UHVRXUFHV�� (53� V\VWHPV� PDNH� LW� SRVVLEOH� IRU� WKHP� WR�PDQDJH� WKH� UHVRXUFHV� SURGXFWLYHO\� LQ� WKH� H[WHQW�RI� HQWHUSULVH� DQG� FRPELQH�VDOH� IRUHFDVW�� SXUFKDVH� DQG� LQYHQWRU\� PDQDJHPHQW�� SURGXFWLRQ� FRQWURO��SURMHFW� PDQDJHPHQW�� GLVWULEXWLRQ�� ILQDQFH� DQG� RWKHU� IXQFWLRQV� WRJHWKHU�� ,Q�WKLV� SDSHU��ZH� SURYLGH� VRPH� LQIRUPDWLRQ� RQ�(53� V\VWHP�SUDFWLFHV� RQ� IRRG�LQGXVWU\���
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���.85806$/�.$<1$.�3/$1/$0$6,�
� �����.XUXPVDO�.D\QDN�3ODQODPDVÕQÕQ�7DQÕPÕ�YH�.DSVDPÕ�

(53� VLVWHPL�� LúOHWPH\H� V�UHo� WHPHOOL� ELU� EDNÕú� DoÕVÕ� LOH� \DNODúDQ��LúOHWPH�KHGHIOHULQL�J|]HWHUHN��W�P�IRQNVL\RQODUÕ�VÕNÕ�ELU�úHNLOGH�HQWHJUH�HGHQ��ELOJL�YH�YHUL�LKWL\DoODUÕQD�FHYDS�YHUPH�DPDFÕQÕ�WDúÕ\DQ�oRN�VD\ÕGD�DOW�VLVWHPL�E�Q\HVLQGH� EXOXQGXUDQ� ELU� \D]ÕOÕP� o|]�P�� RODUDN� WDQÕPODQDELOPHNWHGLU��(53�LOH�Lú�V�UHoOHUL�\HQLGHQ�\DSÕODQPDNWD�YH�GDKD�KÕ]OÕ�YH�HVQHN�ELU�\DSÕ\D�G|Q�úPHNWHGLU��(53��|QFHOLNOH�LúOHWPH�IRQNVL\RQODUÕQÕQ�ELU�HQWHJUDV\RQXGXU��(53� X\JXODPDODUÕ� \ROX\OD�� LúOHWPH� oDSÕQGD� ND\QDN� \|QHWLPLQH� LPNDQ�VD÷ODQPDNWD�� VDWÕú� WDKPLQOHUL�� VDWÕQ� DOPD� YH� HQYDQWHU� \|QHWLPL�� LPDOkW�NRQWURO��� SURMH� \|QHWLPL�� GD÷ÕWÕP�� ILQDQV� YH� GL÷HU� IRQNVL\RQODUÕQ�E�W�QOHúWLULOPHVL� VD÷ODQPDNWD�� D\QÕ� ]DPDQGD� W�P� Lú� V�UHoOHUL� GH�GHVWHNOHQPHNWHGLU��
(53� VLVWHPOHUL� JHOHQHNVHO� 0DO]HPH� øKWL\Do� 3ODQODPDVÕ�053� YH�hUHWLP� .D\QDN� 3ODQODPDVÕ�� 053,,� VLVWHPOHULQLQ� IRQNVL\RQODUÕQÕ�� ILQDQV��VDWÕú�YH�SD]DUODPD��ORMLVWLN�YH�LQVDQ�ND\QDNODUÕ�JLEL�DODQODUGD�ELUOLNWH�oDOÕúWÕ÷Õ�GL÷HU�X\JXODPDODU�DUDFÕOÕ÷Õ�LOH�HQWHJUH�HWPH\L�DPDoODPDNWDGÕU��
*�Q�P�]GH�(53� VLVWHPOHUL�� DoÕN�P�úWHUL�VLVWHP� \DSÕVÕQGDGÕUODU� YH�JHUoHN� ]DPDQOÕGÕUODU�� <DQL�� P�úWHULOHU� (53¶\L� X\JXOD\DQ� ELU� LúOHWPHQLQ�VLVWHPLQH� X]DNWDQ� ED÷ODQDUDN� ELUoRN� ELOJL\H� XODúDELOPHNWH�� LVWHNOHULQL�LOHWHELOPHNWH�\DGD�|Q�WDKPLQOHU�DODELOPHNWHGLUOHU��$\UÕFD�(53¶\L�X\JXOD\DQ�LúOHWPHQLQ� oDOÕúDQODUÕ� GD� D\QÕ� ]DPDQGD�� D\QÕ� YHUL� WDEDQÕQD� LVWHGLNOHUL� DQ�XODúDELOPH�LPNDQÕQD�VDKLSWLUOHU��
(53�� WHN� EDúÕQD� EHOOL� LúOHPOHUL� \DSDELOHQ� ELU� \D]ÕOÕP� ROPD\ÕS��LúOHWPHOHULQ�W�P�E|O�P�YH��QLWHOHULQLQ�Lú�X\XPXQX�VD÷ODPD\D�\|QHOLN�oHúLWOL�\D]ÕOÕPODUGDQ� ROXúDQ� ELU� E�W�QG�U�� (53� DUDFÕOÕ÷Õ\OD� VDGHFH� IDUNOÕ� LúOHWPH�

��� 6LULJLQLGL�6XEED�5$2��³(QWHUSULVH�5HVRXUFH�3ODQQLQJ��%XVLQHVV�1HHGV�DQG�7HFKQRORJLHV´��
,QGXVWULDO�0DQDJHPHQW	'DWD�6\VWHPV��������������V������

��� 'HQL]�781d$/3��³(53�1HUH\H"´��KWWS���ZZZ�LQIR�VLV�QHW�������������
��� $UHW� <$53,12)�� ³(53¶QLQ� 'R÷XúX´�� KWWS���\HQL�WHNQRORMLOHU�RUJ�\D]L�\D]L�����KWP��

������������V�����
��� 3UDVDG�%,1*,��0DQHHVK�.��6+$50$��-D\DQWK�.��*2'/$��³&ULWLFDO� ,VVXHV�$IIHFWLQJ�DQ�

(53�,PSOHPHQWDWLRQ´��,QIRUPDWLRQ�6\VWHPV�0DQDJHPHQW��9RO�����1R����6XPPHU�������V��
���
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E|O�POHULQLQ� ELUELUOHUL\OH� RODQ� LOLúNLOHULQLQ� NRRUGLQDV\RQX� GH÷LO� D\QÕ�]DPDQGD�ELU�NÕVÕP�Lú�V�UHoOHULQLQ�GH�WDPDPHQ�RWRPDWLN�RODUDN�JHUoHNOHúPHVL�VD÷ODQPDNWDGÕU��(53��JHUoHN�DQODPGD�KHU�W�UO��H�Lú�X\JXODPDODUÕQÕ�GLMLWDO�ELU�VLVWHPH�GD\DOÕ�RODUDN�\HULQH�JHWLUHQ�ELU�\D]ÕOÕPGÕU��
(53¶QLQ� DPDFÕ�� HQ� L\L� LúOHWPHFLOLN� X\JXODPDODUÕQÕ� VXQDELOPHN� LoLQ�GHVWHN�VD÷ODPDN��EXQODUÕ�\DSDUNHQ�YHULPOLOL÷L�DUWÕUPDN�YH�P�úWHULOHUL�YHULOHQ�KL]PHWOHULQ� LKWL\DoODUÕQÕ� NDUúÕOD\DFDN� úHNLOGH� LúLQ� LoLQH� oHNPHN� RODUDN�EHOLUWLOPHNWHGLU�� (53� ELU� LúOHWPH\L� RWRPDWLN� KDOH� JHWLUHQ� YH� LGDUH� HWPH\H�\DUD\DQ� ELU� VRIWZDUHGLU�� )LQDQVPDQ�� LQVDQ� ND\QDNODUÕ� \|QHWLPL�� �U�Q� YH�WHGDULN�]LQFLUL�\|QHWLPLQL�LoHUPHNWHGLU��
'�Q\D� oDSÕQGD� ���¶�Q� �]HULQGH� LULOL� XIDNOÕ� (53� \D]ÕOÕP� SDNHWL��UHWLFLVL� ROPDVÕQD� UD÷PHQ�EHOOL� EDúOÕ�(53� VD÷OD\ÕFÕODUÕ�6$3�$*��%DDQ�&R���3HRSOH6RIW�,QF���2UDFOH�&RUS���/DZVRQ�6RIWZDUH�YH�-�'�(GZDUGV	&R�¶GXU��
(53¶\L� EDúDUÕ\OD� X\JXOD\DQ� LúOHWPHOHU�� GDKD� HWNLQ� ]DPDQOÕ� �U�Q�GD÷ÕWÕPÕ�� GDKD� L\L� ELOJL� \|QHWLPL�� GDKD� PXWOX� P�úWHUL�� JHOHFHNWHNL� VLSDULú�WDKPLQOHULQGHQ� oRN� úX� DQGDNL�P�úWHULOHULQ� WDOHSOHULQH� GD\DOÕ� �UHWLPH� LPNDQ�WDQÕPD�� VWRNWD� �HQYDQWHU�� WXWXODQ� PDO]HPHOHUL� D]DOWPD�� GDKD� KÕ]OÕ� �U�Q�IL\DWODPDVÕ� JLEL� ID\GDODU� VD÷ODPDNWDGÕU�� (53� VLVWHPL�� ELU� LúOHWPHQLQ� W�P�\|QOHULQL�ELUOHúWLUHQ�YH�W�P�LúOHWPH\L�NDSVD\DQ�ELU�ELOJL�VLVWHPLGLU��(53��WHN�ELU� ELOJL� WDEDQÕ� YH� X\JXODPD� oHUoHYHVLQGH� ELUOHúWLULOPLú� W�P� LúOHWPH\L�NDSVD\DQ�ELU�VLVWHPGLU��
(53� VLVWHPOHUL� LúOHWPHOHULQ� W�P� IDDOL\HWOHULQL� ELUELUOHUL� LOH�HQWHJUDV\RQ�LoHULVLQGH�\|QHWPH\L�KHGHIOHPHNWHGLU��6LVWHP��HQ��VW�VHYL\HGHNL�NDUDU�YHULFLGHQ�\DOQÕ]FD�J�QO�N�IDDOL\HWOHUL� �VWRN�JLULúL�� IDWXUD�ND\ÕWODUÕ��YE���\HULQH� JHWLUHQ� ELU� SHUVRQHOH� NDGDU� KHU� VHYL\HGH� oDOÕúDQÕ� NDSVDPDNWDGÕU��øúOHWPH� W�P� NDGURODUÕ� LOH� NXUXPVDO� ELU� VLVWHPH� JHoHUHN�� GH÷LúPHNWHGLU�� %X�QHGHQOH� (53� X\JXODPDODUÕ� LOJLOL� LúOHWPHQLQ� N�OW�U�QH� ED÷OÕ� RODUDN�\DSÕOPDNWDGÕU�� d�QN�� LúOHWPHQLQ� W�P� Lú� V�UHoOHUL� EHOLUOHQHQ� KHGHIOHU�SDUDOHOLQGH�\D]ÕOÕPÕQ��]HULQGH�\HQLGHQ�NXUXOPDNWDGÕU��'H÷LúLPLQ�VRV\DO�\DQÕ�EDúDUÕ� YH\D� EDúDUÕVÕ]OÕNWD� HQ� |QHPOL� EHOLUOH\LFL� ROPDNWDGÕU�� øúOHWPH� \HQL�VLVWHPL�EHQLPVHPH]�LVH�EDúDUÕVÕ]OÕN�NDoÕQÕOPD]�ROPDNWDGÕU��
(53�\D]ÕOÕPÕ�JHOHQHNVHO�RODUDN��UHWLP��LQúDDW��X]D\�YH�VDYXQPD�JLEL�VHUPD\H� \R÷XQ� LúOHWPHOHU� WDUDIÕQGDQ� NXOODQÕOPDNWD\NHQ� VRQ� ]DPDQODUGD�ILQDQV��H÷LWLP��VLJRUWD��SHUDNHQGH�VDWÕú�YH�LOHWLúLP�VHNW|UOHULQGH�GH�NXOODQÕPÕ�\D\JÕQODúPD\D�EDúODPÕúWÕU����

��� 0HKPHW� <�<$+<$*ø/�� .2%ø¶OHUGH� %LOJLVD\DU� 7HNQRORMLOHUL� 8\JXODPDODUÕ�� øVWDQEXO�
7LFDUHW�2GDVÕ�<D\ÕQ�1R����������øVWDQEXO��������V������

��� 5$2��V������
��� 6WHIDQLH� 0F&$11�� ³&DUHHU� 2SSRUWXQLWLHV� LQ� (QWHUSULVH� 5HVRXUFH� 3ODQQLQJ´��

&RPSXWHUZRUOG���)UDPLQJKDP��0DVV���9RO�����1R����)HEUXDU\�������V������
��� %,1*,��6+$50$��*2'/$��V�����
��� ³(53� 8\JXODPDODUÕ� øoLQ� %�W�QOHúLN� 6�UHo� <DNODúÕPÕ�� <D]ÕOÕP� 6HoLPL�� øPSOHPHQWDV\RQ��

8\JXODPD´��ZZZ�HUSFUP�FRP�HUSBDQDVW�EXWXQOHVLNBVXUHF�KWP��������������
���� 6RFN� +ZD� &+81*�� &KDUOHV� $� �61<'(5�� ³(53� $GRSWLRQ�� $� 7HFKQRORJLFDO� (YROXWLRQ�

$SSURDFK´��,QWHUQDWLRQDO�,RXUQDO�RI�$JLOH�0DQDJHPHQW�6\VWHPV������������V������
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�����(53�8\JXODPDODUÕQÕQ�)D\GDODUÕ�
(53� VLVWHPL� X\JXODQPD\D� EDúODQGÕ÷ÕQGD� LúOHWPH� LoLQGH� WDP� YH�]DPDQÕQGD� ELOJL� VD÷OD\DUDN� NDUDU� YHUPH\L� NROD\ODúWÕUPDNWDGÕU�� %X� LVH��LúOHWPHQLQ� SHUIRUPDQVÕQÕ� JHOLúWLUPH\H� NDWNÕGD� EXOXQPDNWDGÕU�� (53�VLVWHPLQLQ� X\JXODQPDVÕ� LOH� ELUOLNWH� JHQHO� YH� \|QHWLP� JLGHUOHULQGH� D]DOPD�ROPDNWD� YH� JLGHU� NRQWURO�� NROD\ODúPDNWDGÕU�� øúOHWPHOHULQ� (53¶\L�X\JXODPDODUÕ� EXQXQ� VD÷ODGÕ÷Õ� IRQNVL\RQHOOL÷LQ� VRQXFX� RODUDN� �U�QOHULQ�PDOL\HWOHULQGH� D]DOPDGDQ� VDWÕú� JHOLUOHULQGHNL� DUWÕúD� NDGDU� LúOHWPH�SHUIRUPDQVÕQÕQ� JHOLúPHVLQH� GH÷LúLN� \|QOHUGHQ� NDWNÕ� VD÷ODPDNWDGÕU�� %XQODUD�LODYH�RODUDN�GD�(53� VLVWHPLQLQ�X\JXODPD\D�NRQXOPDVÕ� ]DPDQOD� oDOÕúDQ� LúoL�RUDQÕQGD� GD� ELU� D]DOPD\D� QHGHQ� ROPDNWDGÕU�� %X� W�U� ROXPOX� JHOLúPHOHULQ�RODELOPHVL� LoLQ� (53¶QLQ� JHQHOOLNOH� �� \ÕOGDQ� D]� ROPD\DQ� EHOLUOL� ELU� V�UHQLQ�JHoPHVL�JHUHNPHNWHGLU����
8\JXQ� ELU� ELoLPGH� X\JXODQDQ� (53�� VDWÕúODUÕ� YH� NkUÕ� DUWÕUPDNWD��W�NHWLFL\H� GDKD� L\L� KL]PHW� YHULOPHVLQH� LPNDQ� YHUPHNWH�� WDKPLQ� KDWDODUÕQÕ�D]DOWPDNWD�� IL\DWODQGÕUPD\Õ� GDKD� GR÷UX� \DSPD\Õ� VD÷ODPDNWD�� NDOLWH� YH�SHUIRUPDQVÕ� DUWWÕUPDNWD�� NDUDU� YHUPH� ]DPDQÕQÕ� YH� NDOLWHVLQL� DUWWÕUPDNWD� YH�GDKD� HWNLQ� ND\QDN� YH� VWRN� NXOODQÕPÕQÕ� VD÷ODPDNWDGÕU�� (53� VLVWHPLQLQ�DYDQWDMODUÕ�úXQODUGÕU����
� <�.�X\XPX��
� .XOODQÕPÕQÕQ�NROD\�ROPDVÕ��
� 7�P� DOW� VLVWHPOHULQ�� LúOHPOHULQ� YH� ELOJL� JLULúOHULQLQ� HQWHJUH�HGLOPHVLQL�VD÷ODPDVÕ��
� 6DWÕFÕ�YH�P�úWHULOHUOH�RQ�OLQH�LOHWLúLPH�LPNDQ�VD÷ODPDVÕ��
� 7�NHWLFLQLQ�NHQGL�LVWHNOHULQH�X\JXQ�PDO�VLSDULúL�YHUHELOPHVL��
� =DPDQOÕ� YH� LVWHQHQ� ELOJL\L� VD÷OD\DUDN� GDKD� L\L� YH� GR÷UX� NDUDU�YHULOPHVLQL�VD÷ODPDVÕ��
� hUHWLP�V�UHFLQLQ�KÕ]ÕQÕ�DUWÕUPDVÕ��
� øúOHPOHU��]HULQGH�\|QHWLPLQ�NROD\�NRQWURO�VD÷ODPDVÕ��
� øQWHUQHWOH�LQWHUDNWLI�LOHWLúLP�LPNDQODUÕ�VXQPDVÕ��
� 3ODQODPD�KDWDODUÕQÕ�D]DOWPDVÕGÕU����
$\UÕFD�\DWÕUÕPFÕODUGD�J�YHQ�ROXúWXUDUDN�N�o�N�YH�RUWD�E�\�NO�NWHNL�LúOHWPHOHULQ� KLVVH� VHQHWOHUL� GH÷HULQLQ� (53� X\JXOD\DFDNODUÕQÕ� LODQ� HWWLNWHQ�VRQUD� DUWWÕ÷Õ� J|U�OP�úW�U�� d�QN�� (53� X\JXODPDVÕ� VRQXQGD� LúOHWPHOHU�PDOL\HWOHULQGH� WDVDUUXI� VD÷ODPDNWD�� GDKD� JHQLú� NLWOHOHUH� P�úWHUL� WDWPLQL�VD÷OD\DUDN� VDWÕúODUÕQÕ� DUWÕUPDNWD� YH� \DWÕUÕPFÕODU� LúOHWPHQLQ� JHUoHN� ILQDQVDO�

���� 5RELQ�326721��6HYHULQ�*5$%6.ø�� ³)LQDQFLDO� ,PSDFWV�RI�(QWHUSULVH�5HVRXUFH�3ODQQLQJ�
,PSOHPHQWDWLRQV´�� ,QWHUQDWLRQDO� -RXQDO� RI� $FFRXQWLQJ� ,QIRUPDWLRQ� 6\VWHPV�� 9RO� ���
������V�������

���� $WXO� *837$�� ³(QWHUSULVH� 5HVRXUFH� 3ODQQLQJ�� 7KH� (PHUJLQJ� 2UJDQL]DWLRQDO� 9DOXH�
6\VWHPV´��,QGXVWULDO�0DQDJHPHQW	'DWD�6\VWHPV����������������V�����������
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GXUXPXQX� YH� IDDOL\HW� VRQXoODUÕQÕ� \DQVÕWDFDN� ELOJLOHULQH� NROD\OÕNOD� VDKLS�RODFD÷Õ�LoLQ�LúOHWPHQLQ�KLVVH�VHQHWOHULQH�GDKD�ID]OD�\DWÕUÕP�\DSPDNWDGÕU����
(53� VLVWHPOHUL� JHUoHNWH� oRN� E�\�N� YH� NDUPDúÕNWÕU�� %X� QHGHQOH�X\JXODQPDVÕ� oRN� L\L� ELU� SODQODPD� YH� X]PDQOÕN� JHUHNWLUPHNWHGLU�� %X�NRQXODUGDNL� \HWHUVL]OLN�� LúOHWPH\H� SL\DVDGD� UHNDEHWoL� �VW�QO�N� VD÷ODPDN�\HULQH� VRUXQ� GD� ROXúWXUDELOPHNWHGLU�� (53� X\JXODPDODUÕQÕQ� EDúDUÕVÕQGD� HQ�|QHPOL�IDNW|U��VW�\|QHWLPLQ�GHVWH÷LGLU��'L÷HU�|QHPOL�IDNW|UOHU��oDOÕúPD�YH�Lú�\DSPD� ELoLPOHULQLQ� \HQLGHQ� \DSÕODQGÕUÕOPDVÕQÕ� YH� (53� LOH� GL÷HU� \D]ÕOÕP�SURJUDPODUÕQÕQ�X\XPODúWÕUÕOPDVÕQD�LOLúNLQGLU����

���� 7h5.ø<(¶'(� *,'$� 6(.7g5h1'(� .85806$/�.$<1$.� 3/$1/$0$6,� .8//$1,0,1$� ø/øù.ø1� %ø5�$5$ù7,50$�
$UDúWÕUPDQÕQ� EX� E|O�P�QGH�� 7�UNL\H¶GH� JÕGD� VHNW|U�QGH� IDDOL\HWWH�EXOXQDQ� YH� (53� VLVWHPOHULQL� X\JXOD\DQ� LúOHWPHOHULQ�� JHQHO� \DSÕODUÕ�� (53�VLVWHPOHULQL�VDWÕQDOPD�WHUFLK�HWPHOHULQL�HWNLOH\HQ�IDNW|UOHUL��(53�VLVWHPOHULQL�X\JXODPD� DPDoODUÕ�� EX� DPDoODUD� XODúPD� G�]H\OHUL�� (53� PRG�OOHULQLQ�NXOODQÕP� G�]H\OHULQL�� (53� VLVWHPOHULQL� X\JXODUNHQ� NDUúÕODúWÕNODUÕ� VRUXQODUÕ�EHOLUOHPHN� DPDFÕ\OD� \DSÕODQ� ELU� DUDúWÕUPDGDQ� HOGH� HGLOHQ� EXOJXODU�GH÷HUOHQGLULOPHNWHGLU���
�����$UDúWÕUPDQÕQ�$PDFÕ�9H�+LSRWH]OHUL�
%X�E|O�PGH�DUDúWÕUPDQÕQ�DPDFÕ��DOW�DPDoODUÕ�YH�KLSRWH]OHUL�KDNNÕQGD�ELOJL�YHULOPHNWHGLU��
�������$UDúWÕUPDQÕQ�$PDFÕ�
øúOHWPHOHULQ� UHNDEHW�J�oOHULQGH�V�UHNOLOLN�ND]DQPDODUÕ��ND\QDNODUÕQÕ�HWNLQ� NXOODQPDODUÕ� YH� �UHWLP� PDOL\HWOHULQL� G�ú�UPHOHUL� (53� VLVWHPOHULQL�NXOODQPDODUÕQD�ED÷OÕGÕU��%X�ED÷ODPGD�DUDúWÕUPDQÕQ�WHPHO�DPDFÕ�³7�UNL\H¶GH�JÕGD� VHNW|U�QGH� IDDOL\HWWH� EXOXQDQ� LúOHWPHOHULQ� (53� � VLVWHPOHULQL� KDQJL�DPDoODU� LoLQ� NXOODQGÕNODUÕQÕ� YH� EX� DPDoODUD� XODúPD� G�]H\OHULQL� WHVSLW�HWPHNWLU´��'ROD\ÕVÕ\OD��DUDúWÕUPDGD�HVDV�RODUDN� WDQÕPOD\ÕFÕ�DUDúWÕUPD�PRGHOL�NXOODQÕOPÕúWÕU��%X�oHUoHYHGH�DUDúWÕUPDQÕQ�DOW�DPDoODUÕQÕ�úX�úHNLOGH�EHOLUOHPHN�P�PN�QG�U��
��� *ÕGD�VHNW|U�QGH�(53�VLVWHPOHULQL�X\JXOD\DQ�LúOHWPHOHULQ�JHQHO�\DSÕODUÕQÕ�EHOLUOHPHN��
��� øúOHWPHOHULQ� KDQJL� W�U� (53� VLVWHPOHULQL� NXOODQGÕNODUÕQÕ�EHOLUOHPHN��
��� øúOHWPHOHULQ� (53� VLVWHPOHULQL� VDWÕQDOPD�WHUFLK� HWPHOHULQL�HWNLOH\HQ�IDNW|UOHUL�EHOLUOHPHN��

���� 'DYLG�&��+$<(6��-DPHV�(��+81721��-DFTXHOOLQH�/��5(&.��³0DUNHW�5HDFWLRQ�7R�(53�
,PSOHPHQWDWLRQ�$QQRXQFHPHQWV´��-RXUQDO�2I�,QIRUPDWLRQ�6\VWHPV��9RO�����1R����6SULQJ�
������V��������

���� %,1*,��6+$50$��*2'/$���V��������
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��� øúOHWPHOHULQ� (53� VLVWHPOHULQL� NXOODQPD� DPDoODUÕQÕ� YH� EX�DPDoODUD�XODúPD�G�]H\OHULQL�WHVSLW�HWPHN��
��� øúOHWPHOHULQ�(53�PRG�OOHULQL�NXOODQÕP�G�]H\OHULQL�WHVSLW�HWPHN���
��� øúOHWPHOHULQ� (53� VLVWHPOHULQL� NXOODQPDODUÕ� VÕUDVÕQGD�NDUúÕODúWÕNODUÕ�VRUXQODUÕ�WHVSLW�HWPHNWLU��
�������$UDúWÕUPDQÕQ�+LSRWH]OHUL�
dDOÕúPDPÕ]GD� DOWHUQDWLI� KLSRWH]OHU� WHVW� HGLOPLúWLU�� 'ROD\ÕVÕ\OD��LVWDWLVWLNVHO� DQDOL]OHU� VRQXFXQGD� ³NDEXO´� \D� GD� ³UHG´� HGLOHQ� KLSRWH]OHU�DOWHUQDWLI� KLSRWH]OHUGLU�� <XNDUÕGD� EHOLUWLOHQ� DUDúWÕUPD� DPDoODUÕ� oHUoHYHVLQGH�DUDúWÕUPD\OD�LOJLOL�JHOLúWLULOHQ�KLSRWH]OHUL�úX�úHNLOGH�EHOLUWPHN�P�PN�QG�U��
$�� (53� 6LVWHPOHULQL� 6DWÕQDOPD�7HUFLK� (WPH\L� (WNLOH\HQ�)DNW|UOHU�øOH�øOJLOL�+LSRWH]OHU�

+��� 7HSH� \|QHWLPLQLQ� LVWH÷L� (53� VLVWHPOHULQL� VDWÕQDOPDGD�WHUFLK� HWPHGH�HWNLOL�ELU�IDNW|UG�U��
+���øúOHWPH�VDKLELQLQ�LVWH÷L�(53�VLVWHPOHULQL�VDWÕQDOPDGD�WHUFLK�HWPHGH�HWNLOL�ELU�IDNW|UG�U��
+��� øúOHWPHQLQ� ILQDQVDO� ND\QDNODUÕ� (53� VLVWHPOHULQL� VDWÕQDOPDGD�WHUFLK�HWPHGH�HWNLOL�ELU�IDNW|UG�U��

%��(53�6LVWHPOHULQLQ�.XOODQÕP�$PDoODUÕ�øOH�øOJLOL�+LSRWH]OHU�
+��� 0XKDVHEH� GHSDUWPDQÕQÕQ� NRQWURO�UDSRUODPD� �]HULQH� RGDNODQPDVÕQÕ�VD÷ODPDN�(53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�ELU�DPDoWÕU��
+��� <|QHWLFLOHULQ� NDUDU� DOPD� YH� NRQWUROOHULQL� NROD\ODúWÕUPDN� (53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�ELU�DPDoWÕU��
+��� $\QÕ� YHULOHUGHQ� IDUNOÕ� DPDoODU� LoLQ� IDUNOÕ� UDSRUODU� �UHWPHN� (53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�ELU�DPDoWÕU��
+��� øúOHWPHGH� NRRUGLQDV\RQXQ� DUWÕUÕOPDVÕ� (53� VLVWHPOHULQL� NXOODQPDGD�|QHPOL�ELU�DPDoWÕU��
+��� 0�úWHUL� KL]PHW� NDOLWHVLQLQ� DUWÕUÕOPDVÕ� (53� VLVWHPOHULQL� NXOODQPDGD�|QHPOL�ELU�DPDoWÕU��
+��� 5HNDEHW� �VW�QO�÷�� VD÷ODPDN� (53� VLVWHPOHULQL� NXOODQPDGD� |QHPOL� ELU�DPDoWÕU��

&�� (53�.XOODQÕPÕ�6ÕUDVÕQGD�.DUúÕODúÕODQ�6RUXQODUOD�øOJLOL�+LSRWH]OHU�
+���� 3HUVRQHOLQ� DGDSWDV\RQXQXQ� ID]OD� ]DPDQ� DOPDVÕ� (53� NXOODQÕPÕ�VÕUDVÕQGD�NDUúÕODúÕODQ�|QHPOL�ELU�VRUXQGXU��
+���� =DPDQÕQGD� YH� \HWHUOL� GHVWHN� DODPDPD� (53� NXOODQÕPÕ� VÕUDVÕQGD�NDUúÕODúÕODQ�|QHPOL�ELU�VRUXQGXU��
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'�� (53�.XOODQÕPÕ�6RQXFXQGD�%HNOHQHQ�$PDoODUD�7DP�2ODUDN�8ODúDPDPD�1HGHQOHUL�øOH�øOJLOL�+LSRWH]OHU�
+���� (53� VLVWHPLQL� NXOODQDFDN� RODQ� SHUVRQHOLQ� EX� NRQXGD� HNVLN� ELOJL\H�VDKLS�ROPDVÕ�(53�NXOODQÕPÕ�VRQXFXQGD�EHNOHQHQ�DPDoODUD�WDP�RODUDN�XODúDPDPDGD�|QHPOL�ELU�IDNW|UG�U��
+����(53�X]PDQODUÕ�LOH�WHNQRORML\L�NXOODQDQODU�DUDVÕQGD�LOHWLúLP�HNVLNOL÷LQLQ�ROPDVÕ� (53� NXOODQÕPÕ� VRQXFXQGD� EHNOHQHQ� DPDoODUD� WDP� RODUDN�XODúDPDPDGD�|QHPOL�ELU�IDNW|UG�U��

�����$UDúWÕUPDQÕQ�<|QWHPL�
%X� E|O�PGH� DUDúWÕUPD\D� GDKLO� HGLOHQ� LúOHWPHOHULQ� VHoLOPHVL�� DQNHW�IRUPODUÕQÕQ�KD]ÕUODQPDVÕ�YH�J|QGHULOPHVL��FHYDSODQDQ�DQNHWOHULQ�NRGODQPDVÕ�YH� YHULOHULQ� DQDOL]� HGLOPHVLQGH� NXOODQÕODQ� \|QWHPOHU� KDNNÕQGD� ELOJLOHU�YHULOPHNWHGLU���
�������$UDúWÕUPD\D�'DKLO�(GLOHQ�øúOHWPHOHULQ�6HoLOPHVL�
$UDúWÕUPD\D� GDKLO� HGLOHQ� LúOHWPHOHU�� 7�UNL\H¶GH� JÕGD� VHNW|U�QGH�IDDOL\HWWH�EXOXQDQ�YH�(53��VLVWHPOHULQL�X\JXOD\DQ�LúOHWPHOHUL�NDSVDPDNWDGÕU��%X�ED÷ODPGD��DQD�N�WOH\L�WHPVLO�HWPH�\HWHQH÷L�RODQ�YH�J�QFHO�ELU�YHUL�WDEDQÕ�ROPDVÕ� QHGHQL\OH� øVWDQEXO� 6DQD\L� 2GDVÕ� �,62�� ����� \ÕOÕ� ³7�UNL\H¶QLQ� ����%�\�N� .XUXOXúX´� DGOÕ� |]HO� VD\Õ� YH� &DSLWDO� 'HUJLVL� WDUDIÕQGDQ� \D\ÕQODQPÕú�EXOXQDQ�YH�úLUNHW�LVLP�YH�DGUHVOHULQLQ�\HU�DOGÕ÷Õ�&DSLWDO�g]HO¶H�J|UH�LON����¶H�JLUHQ�LúOHWPHOHUGHQ�JÕGD�VHNW|U�QGH�IDDOL\HWWH�EXOXQDQODU�YH�JÕGD�VHNW|U�� LOH�LOJLOL�ZHE�VD\IDODUÕQGDQ� WRSODP����� LúOHWPH� WHVSLW�HGLOPLúWLU��%|\OHFH�|UQHN�E�\�NO�÷������LúOHWPHGHQ�ROXúPDNWDGÕU��
�������$QNHW�)RUPXQXQ�+D]ÕUODQPDVÕ�
$UDúWÕUPDQÕQ�DPDoODUÕQÕ� JHUoHNOHúWLUPHN�DPDFÕ\OD�KD]ÕUODQDQ�DQNHW�IRUPXQGDNL�VRUXODUÕQ�EHOLUOHQPHVLQGH�LOJLOL�OLWHUDW�U�YH�EX�NRQXGD�GDKD�|QFH�

JHUoHNOHúWLULOHQ� oDOÕúPDODU� GLNNDWH� DOÕQPÕúWÕU�� >gUQH÷LQ��.D÷DQ�$.7h5.���'XUVXQ� $5,.%2ö$� YH� øGLO� .$<$��� 7�UNVHO� .D\D� %(16*+ø5��� +DVDQ�
.�*h/(ù���� YE�@� $QNHW� VRUXODUÕ� +DOLO� 6(<ø'2ö/8��� .HPDO�.8578/8ù��� +�VH\LQ� %$/��� 7�UNHU� %$ù��� YH� 7XQFHU� 72.2/���
���� .D÷DQ�$.7h5.��KWWS���VLVWHP�LH�PHWX�HGX�WU��������������
���� 'XUVXQ� $5,.%2ö$�� øGLO� .$<$�� ³hONHPL]GH� .XUXPVDO� .D\QDN� 3ODQODPDVÕ�(53�

.XOODQÕPÕ� 9H� 0XKDVHEH� (÷LWLPLQGHQ� %HNOHQWLOHU´�� ;,;�7�UNL\H� 0XKDVHEH� (÷LWLPL�
6HPSR]\XPX��$QWDO\D��������0D\ÕV�������V�����������

��� 7�UNVHO� .D\D� %(16*+ø5�� %LOJL� 7HNQRORMLOHUL� 9H� gUJ�WVHO� 'H÷LúLP�� %LULQFL� %DVNÕ��
7�UNL\H�9H�2UWD�'R÷X�$PPH�øGDUHVL�(QVWLW�V��<D\ÕQ�1R������$QNDUD��������V�����������

���� +DVDQ� .�*h/(ù��7KH� ,PSDFW�2I� $GYDQFHG�0DQXIDFWXULQJ� 7HFKQRORJLHV�2Q� %X\HU�
6XSSOLHU� 5HODWLRQVKLSV� ,Q� 7KH� 7XUNLVK� $XWRPRWLYH� ,QGXVWU\�� 8QSXEOLVKHG� 3K�'��
'LVVHUWDWLRQ��7KH�8QLYHUVLW\�2I�/HHGV��6FKRRO�2I�%XVLQHVV�$QG�(FRQRPLFV�6WXGLHV��8�.���
������V�����������

���� +DOLO� 6(<ø'2ö/8�� %LOLPVHO� $UDúWÕUPD� 9H� <D]PD� (O� .LWDEÕ�� *HQLúOHWLOPLú� ��� %DVNÕ��
*�]HP�<D\ÕQODUÕ��øVWDQEXO�������V���������

���� .HPDO� .8578/8ù�� 3D]DUODPD� $UDúWÕUPDODUÕ�� *HQLúOHWLOPLú� $OWÕQFÕ� %DVNÕ�� øVWDQEXO�
hQLYHUVLWHVL�øúOHWPH�)DN�OWHVL�<D\ÕQ�1R������øVWDQEXO�hQLYHUVLWHVL�øúOHWPH�)DN�OWHVL�øúOHWPH�
øNWLVDGÕ�(QVWLW�V��<D\ÕQ�1R������øVWDQEXO�������V�����������
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WDUDIÕQGDQ� GD� EHOLUOHQHQ� YH� DQNHW� IRUPX� KD]ÕUODQPDVÕQGD� GLNNDW� HGLOPHVL�JHUHNHQ�KXVXVODU�oHUoHYHVLQGH�KD]ÕUODQPÕúWÕU��$QNHWL�ROXúWXUDQ�VRUXODU�WHVSLW�HGLOGLNWHQ�VRQUD��WDVODN�DQNHWWHNL�VRUXODU�DUDúWÕUPD��DUDúWÕUPDQÕQ�DPDoODUÕ�YH�KLSRWH]OHUL� LOH� NDUúÕODúWÕUÕOPÕúWÕU�� %X� úHNLOGH� DQNHW� VRUXODUÕQÕQ� DUDúWÕUPDQÕQ�DPDo�YH�KLSRWH]OHUL�LOH�X\XPOX�ROXS�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
+D]ÕUODQDQ�DQNHWOHU�0DUW������WDULKLQGHQ�LWLEDUHQ�KHP�SRVWD�\ROX�LOH�KHP� GH� LQWHUQHW� �]HULQGHQ� �LúOHWPHOHULQ� HOHNWURQLN� SRVWD� DGUHVOHULQH�J|QGHULOHUHN�� LúOHWPHOHUH� XODúWÕUÕOPÕúWÕU�� 3RVWD� YH� LQWHUQHW� �]HULQGHQ�DQNHWOHULQ� G|Q�ú� RUDQÕ�� LúOHWPHOHULQ� DQNHWOHUL� GROGXUPDGD� LVWHNVL]� ROPDVÕ�QHGHQL�LOH�G�ú�N�ROPXúWXU��%X�ED÷ODPGD��LúOHWPHOHULQ�E�\�N�ELU�oR÷XQOX÷XQD�EL]]DW� JLGLOHUHN� \�]\�]H� J|U�úPH� \|QWHPL� LOH� DQNHWOHU� \DSÕOPÕúWÕU�� +D]LUDQ������ WDULKL� LWLEDUL� LOH� ���� DQNHW� HOGH� HGLOPLúWLU�� $QFDN� GH÷HUOHQGLUPH\H�X\JXQ� ��� DQNHW� IRUPX� EXOXQPXúWXU�� %X� �� ��¶OLN� ELU� G|Q�ú� RUDQÕGÕU�� %X�NRQXGD� GDKD� |QFH� JHUoHNOHúWLULOHQ� oDOÕúPDODU� GLNNDWH� DOÕQGÕ÷ÕQGD�� �� ���G�]H\LQGHNL� ELU� JHUL� G|Q�ú� RUDQÕ� NDEXO� HGLOHELOLU� ELU� RUDQ� RODUDN�GH÷HUOHQGLULOHELOLU��
�������9HULOHULQ�.RGODQPDVÕ��'�]HQOHQPHVL�9H�$QDOL]L�
*HUL� G|QHQ� DQNHW� IRUPODUÕQGDNL� FHYDSODU� NRGODQDUDN� �6366��6WDWLVWLFDO�3DFNDJH�)RU�6RFLDO�6FLHQFHV�6RV\DO�%LOLPOHU�øoLQ�øVWDWLVWLN�3DNHWL��)RU�:LQGRZV� ������ 6�U�P��� LOH� DQDOL]� HGLOPLúWLU��9HUL� DQDOL]LQH� JHoPHGHQ�|QFH�� YHUL� JLULúLQGH� \DSÕODQ� KDWDODUÕ� WHVSLW� HWPHN�� HNVLN� JLULOHQOHUL�WDPDPODPDN�YH�KDWDOÕ�NRGODPDODU�YDUVD�G�]HOWPHN�DPDFÕ\OD�W�P�YHULOHU�LoLQ�\�]GH�GD÷ÕOÕPODUÕ�YH�PDNVLPXP�PLQLPXP�GH÷HUOHUL�DOÕQPÕúWÕU��
�����$UDúWÕUPD�%XOJXODUÕQÕQ�'H÷HUOHQGLULOPHVL�
�������$UDúWÕUPD\D�.DWÕODQ�øúOHWPHOHU�+DNNÕQGD�*HQHO�%LOJLOHU�
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� oDOÕúPD� KD\DWÕQGD� EXOXQGXNODUÕ�V�UHOHU�7DEOR���¶GH�J|U�OPHNWHGLU��
7DEOR����øúOHWPHOHULQ�)DDOL\HWWH�%XOXQGXNODUÕ�6�UH\H�*|UH�'D÷ÕOÕPÕ�

)DDOL\HWWH�%XOXQXODQ�6�UH� øúOHWPH�6D\ÕVÕ� <�]GH�
����\ÕO�DUDVÕ� ��� ����������\ÕO�DUDVÕ� ��� �����������\ÕO�DUDVÕ� ��� �����������\ÕO�DUDVÕ� ��� ��������\ÕOÕQ��VW�� �� ����&HYDSVÕ]� ��� �����
7RSODP� ��� �������

���� +�VH\LQ�%$/��%LOLPVHO�$UDúWÕUPD�<|QWHP�9H�7HNQLNOHUL��6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�
%DVÕPHYL��6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�<D\ÕQ�1R�����,VSDUWD��������V�����������

���� 7�UNHU�%$ù��$QNHW��%LULQFL�%DVNÕ��6HoNLQ�<D\ÕQFÕOÕN�6DQ��9H�7LF��$�ù���$QNDUD��0DUW�������
V������

���� 7XQFHU� 72.2/�� 3D]DUODPD� $UDúWÕUPDVÕ�� ��%DVÕP�� 8OXGD÷� hQLYHUVLWHVL� *�oOHQGLUPH�
9DNIÕ�<D\ÕQ�1R�����8OXGD÷�hQLYHUVLWHVL� ø�ø�%�)�� øúOHWPH� øNWLVDGÕ�9H�0XKDVHEH�$UDúWÕUPD�
9H�8\JXODPD�0HUNH]L�1R�����%XUVD��������V���������
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7DEOR� ��¶GHQ� GH� J|U�OG�÷�� JLEL� DUDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ�oDOÕúPD� KD\DWÕQGD� EXOXQGXNODUÕ� RUWDODPD� V�UH� \DNODúÕN� RODUDN� ��� \ÕO� ROXS�������¶�� ����� VRQUDVÕ� NXUXOPXúWXU�� %XQD� NDUúÕOÕN� LúOHWPHOHULQ������¶VL� ���\ÕOGDQ� ID]ODGÕU� WLFDUL� KD\DWWD� EXOXQPDNWDGÕU�� %X� RUDQODU� EL]H� DUDúWÕUPD\D�NDWÕODQ� LúOHWPHOHULQ�� *ÕGD� VHNW|U�� LoLQGH� JHoPLúL� RODQ� LúOHWPHOHU� ROGX÷XQX�J|VWHUPHNWHGLU��
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHUGH� oDOÕúDQ� SHUVRQHO� VD\ÕODUÕ� 7DEOR���¶GH�J|U�OPHNWHGLU��
7DEOR� ��� $UDúWÕUPD\D� .DWÕODQ� øúOHWPHOHULQ� dDOÕúDQ� 6D\ÕVÕQD� *|UH�'D÷ÕOÕPÕ�

3HUVRQHO� øúOHWPH�6D\ÕVÕ� <�]GH�
����� ��� ������������ ��� ���������YH��VW�� ��� �����&HYDSVÕ]� �� ����

7RSODP� ��� �������
.26*(%� WDUDIÕQGDQ� NDEXO� HGLOHQ�� ������ DUDVÕ� SHUVRQHOL� RODQ�LúOHWPHOHU� N�o�N� LúOHWPH�� ������� DUDVÕQGD� SHUVRQHOL� RODQ� LúOHWPHOHU� RUWD�E�\�NO�NWH� LúOHWPH� YH� ���¶�Q� �]HULQGH� SHUVRQHOL� RODQ� LúOHWPHOHU� E�\�N�LúOHWPH�� N�o�N�� RUWD� YH� E�\�N� |OoHNOL� LúOHWPH� VÕQÕIODQGÕUPDVÕQD��� J|UH�DUDúWÕUPD\D�NDWÕODQ� LúOHWPHOHULQ�������¶L�N�o�N�YH�RUWD�|OoHNOL�LúOHWPH�LNHQ��� ����¶VL�GH�E�\�N�|OoHNOL�LúOHWPHGLU���
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� P�ONL\HW� GXUXPODUÕ� 7DEOR� ��¶GH�J|U�OPHNWHGLU��
7DEOR����$UDúWÕUPD\D�.DWÕODQ�øúOHWPHOHULQ�0�ONL\HW�'XUXPODUÕ�
0�ONL\HW�'XUXPX� øúOHWPH�6D\ÕVÕ� <�]GH�

g]HO� ��� �����<DEDQFÕ�2UWDNOÕN� �� ����.DPX� �� ����<DEDQFÕ�6HUPD\H� �� ����
7RSODP� ��� �������

7DEOR� ��¶GH� GH� J|U�OG�÷�� JLEL� DUDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ������¶VL�|]HO������¶L�GH�\DEDQFÕ�RUWDNOÕN������¶L�NDPX�NXUXOXúX�YH�����¶L�GH�\DEDQFÕ�VHUPD\HOL�LúOHWPH�NRQXPXQGDGÕU��%X�VRQXoODUGDQ�JÕGD�VHNW|U�QGH�(53� VLVWHPOHULQL� X\JXOD\DQ� |]HO� LúOHWPHOHULQ� oR÷XQOXNWD� EXOXQGX÷X�J|U�OPHNWHGLU�� (53� VLVWHPOHULQL� HQ� NÕVD� V�UHGH� NDPX� NXUXOXúODUÕQÕQ� GD�NXOODQPDODUÕ� YH� EX� NRQXGD� JHUHNOL� G�]HQOHPHOHUL� \DSDUDN� |]HO� LúOHWPHOHUOH�UHNDEHW�HGHELOLU�NRQXPD�JHOPHOHUL�JHUHNPHNWHGLU��
� $UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� NDWHJRULOHULQH� J|UH�GD÷ÕOÕPÕ�7DEOR���¶GH� J|U�OPHNWHGLU�� 7DEOR� ��¶GHQ� GH� J|U�OG�÷�� JLEL� DUDúWÕUPD\D� NDWÕODQ�
���� KWWS���ZZZ�NRVJHE�JRY�WU�NRV�KWP��������������
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LúOHWPHOHULQ� �����¶VL� KHP� \XUWLoL� KHP� GH� \XUWGÕúÕ� SD]DUODUD� �UHWLP�KL]PHW�IDDOL\HWLQGH� EXOXQPDNWD�������¶L� GH� VDGHFH� \XUWLoL� SD]DUODUD� �UHWLP�KL]PHW�IDDOL\HWLQGH�EXOXQPDNWDGÕU��
7DEOR� ��� $UDúWÕUPD\D� .DWÕODQ� øúOHWPHQOHULQ� .DWHJRULOHULQH� *|UH�'D÷ÕOÕPÕ��

øúOHWPHQLQ�.DWHJRULVL� øúOHWPH�6D\ÕVÕ� <�]GH
+HP� \XUWLoL� KHPGH� \XUWGÕúÕ� SD]DUODUD��UHWLP�KL]PHW�IDDOL\HWLQGH�EXOXQPDNWDGÕU� ��� �����
6DGHFH� \XUWLoL� SD]DUODUD� �UHWLP�KL]PHW�IDDOL\HWLQGH�EXOXQPDNWDGÕU� ��� �����
7RSODP� ��� ����

7DEOR� ��¶GHQ� GH� J|U�OG�÷�� JLEL� DUDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ�oR÷XQOX÷X� �������� LKUDFDW� \DSPDNWD� YH� D\QÕ� ]DPDQGD� EX� LúOHWPHOHULQ�XOXVODUDUDVÕ� SD]DUODUGD� GD� UHNDEHW� HWWLNOHUL� J|U�OPHNWHGLU�� 8OXVODUDUDVÕ�SD]DUODUGD� UHNDEHW� HGHELOPHN� LoLQ� LúOHWPHOHULQ� ELOJL� WHNQRORMLOHULQL� YH� EXQD�ED÷OÕ�RODUDN�GD�(53�VLVWHPOHULQL�\�NVHN�G�]H\GH�NXOODQPDODUÕQÕQ�NHQGLOHULQH�ELU�DYDQWDM�VD÷OD\DFD÷ÕQÕQ�IDUNÕQGD�ROGXNODUÕ�DQODúÕOPDNWDGÕU��
7DEOR����øúOHWPHOHULQ�3L\DVDGDNL�5HNDEHW�'�]H\LQL�$OJÕODPD�'�]H\L�

5HNDEHW�'�]H\L� øúOHWPH�6D\ÕVÕ� <�]GH�
dRN�G�ú�N� �� ����'�ú�N� �� ����2UWD� ��� �����<�NVHN� ��� �����dRN�\�NVHN� ��� �����
7RSODP� ��� �������

7DEOR� ��¶GH� GH� J|U�OG�÷�� JLEL� LúOHWPHOHULQ� oR÷XQOX÷X� ��������\R÷XQ� ELU� UHNDEHWOH� NDUúÕ� NDUúÕ\DGÕUODU�� %X� UHNDEHW� RUWDPÕQGD� LúOHWPHOHULQ�IDDOL\HWWH� EXOXQPDVÕ� EXQODUÕQ� oD÷GDú� \|QHWLP� WHNQLNOHULQL� NXOODQPDODUÕQÕ�]RUXQOX� NÕOPDNWD� GROD\ÕVÕ\OD� (53¶QLQ� LúOHWPHOHU� LoLQ� |QHPL� GDKD� GD�DUWPDNWDGÕU���
������� $UDúWÕUPD\D� .DWÕODQ� øúOHWPHOHULQ� (53� .XOODQÕPODUÕ� øOH�øOJLOL�%LOJLOHU�
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPLQGH� NXOODQGÕNODUÕ�SURJUDPODU�7DEOR���¶GD�J|U�OPHNWHGLU��
7DEOR����(53�6LVWHPLQGH�.XOODQÕODQ�3URJUDPODU��
�
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.XOODQÕODQ�3URJUDP� øúOHWPH�6D\ÕVÕ� <�]GH�
1HWVLV� ��� �����/LQN� �� ����8\XPVRIW� �� ����$6����,%0� �� ����6$3� �� ����2UDFOH�$SS�� �� ����/LNRP�*XVWR� �� ����(QWHUSULVH� �� ����,)6� �� ����1H[XV� �� ����8QLW\�/'6� �� ����&HYDSVÕ]� ��� �����
7RSODP� ��� ����

7DEOR� ��¶GD� J|U�OG�÷�� JLEL� DUDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53�\D]ÕOÕP� SURJUDPODUÕQGDQ� HQ� ID]OD� ��� ������ 1HWVLV� SURJUDPÕQÕ� NXOODQGÕNODUÕ�WHVSLW� HGLOPLúWLU�� (53� \D]ÕOÕP� SURJUDPODUÕQGDQ� HQ� ID]OD� ��� ������ 1HWVLV�SURJUDPÕQÕQ� NXOODQÕOPDVÕQÕQ� QHGHQL�� SL\DVDGDNL� 7�UNoH� \D]ÕOÕP�SURJUDPODUÕQGDQ� ELUL� ROPDVÕ�� �ONH� oDSÕQGD� GDKD� \D\JÕQ� ELU� KL]PHW� D÷ÕQÕQ�ROPDVÕ�YH�GL÷HUOHULQH�J|UH�PDOL\HW�EDNÕPÕQGDQ�GDKD�DYDQWDMOÕ�ROPDVÕGÕU��
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPOHULQL� NXOODQGÕNODUÕ�V�UHOHU�7DEOR���¶GH�J|U�OPHNWHGLU��
7DEOR����(53�6LVWHPLQLQ�.XOODQÕP�6�UHVL��

.XOODQÕP�6�UHVL� øúOHWPH�6D\ÕVÕ� <�]GH�
����\ÕO� �� ���������\ÕO� ��� ����������\ÕO� ��� ��������\ÕOGDQ�ID]OD� ��� �����&HYDSVÕ]� ��� �����
7RSODP� ��� ����

7DEOR� ��¶GH� GH� J|U�OG�÷�� JLEL� DUDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� ����¶VÕ� �� \ÕOGDQ� GDKD� ID]OD� V�UHGLU� (53� VLVWHPOHULQL� NXOODQGÕNODUÕQÕ�EHOLUWPLúOHUGLU�� %X� VRQXoODUGDQ� LúOHWPHOHULQ� (53� VLVWHPOHULQL� EHQLPVHPH�RUDQODUÕQÕQ�VRQ�\ÕOODUGD�DUWWÕ÷Õ�J|U�OPHNWHGLU��
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPOHULQL� NXUPD� V�UHOHUL�7DEOR���¶GH�J|U�OPHNWHGLU��
7DEOR����(53�6LVWHPLQLQ�.XUXOXP�6�UHVL��

.XUXOXP�6�UHVL� øúOHWPH�6D\ÕVÕ� <�]GH�
����D\� ��� ����������D\� ��� ����������D\� �� ����&HYDSVÕ]� ��� �����
7RSODP� ��� ����
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7DEOR� ��¶GH� GH� J|U�OG�÷�� JLEL� DUDúWÕUPD\D� NDWÕODQ� LúOHWPHOHUGHQ�������¶VL�(53�VLVWHPLQL���D\�JLEL�NÕVD�ELU�V�UHGH�NXUGX÷XQX��������¶L�GH������D\� DUDVÕQGD� NXUGX÷XQX� EHOLUWPLúWLU�� %X� VRQXoODUGDQ� DUDúWÕUPD\D� NDWÕODQ�LúOHWPHOHULQ� (53� VLVWHPOHULQL� NXUPDN� LoLQ� |QFHGHQ� DOW� \DSÕODUÕQÕ� KD]ÕUOD\ÕS�GDKD� VRQUD� (53� VLVWHPOHULQL� NXUPD� IDDOL\HWLQH� JHoWLNOHUL� YH� EX� QHGHQOH� GH�(53�VLVWHPOHULQLQ�NXUXOXPXQXQ�oRN�ID]OD�]DPDQ�DOPDGÕ÷Õ�J|U�OPHNWHGLU��
$UDúWÕUPD\D�NDWÕODQ�LúOHWPHOHULQ�(53�VLVWHPOHULQL�NXUPD�PDOL\HWOHUL�7DEOR���¶GD�J|U�OPHNWHGLU��
7DEOR����(53�6LVWHPLQLQ�0DOL\HWL��

0DOL\HW� øúOHWPH�6D\ÕVÕ� <�]GH�
����������� ��� ��������������������� �� �������������������� �� ��������������������� �� �������������¶GDQ�ID]OD� �� ����&HYDSVÕ]� ��� �����
7RSODP� ��� ����

7DEOR� ��¶GD� GD� J|U�OG�÷�� JLEL� DUDúWÕUPD\D� NDWÕODQ� LúOHWPHOHUGHQ�������¶�� (53� VLVWHPLQL� ��������� �¶D� NXUGX÷XQX�� �� ���¶L� �������������� �¶D�NXUGX÷XQX�� �� ���¶�� GH� �������������� �¶D� NXUGX÷XQX�� �� ���¶L� ��������������� �¶D� NXUGX÷XQX� YH� �� ���¶L� GH� �������� �¶GDQ� ID]OD\D� NXUGX÷XQX�EHOLUWPLúOHUGLU��øúOHWPHOHULQ�������¶VÕ�LVH�(53�VLVWHPLQLQ�NXUXOXP�PDOL\HWLQL�EHOLUWPHPLúOHUGLU��%XQXQ� QHGHQL�GH�\D� DQNHWL� GROGXUDQ� LúOHWPH�SHUVRQHOLQLQ�EX� VLVWHPLQ� NXUXOGX÷XQGD� R� LúOHWPHGH� oDOÕúPÕ\RU� ROPDVÕ� \D� GD� EX� ELOJLQLQ�JL]OL�ROGX÷X�G�ú�QFHVL�LOH�YHUPHN�LVWHPHPHOHULGLU���
$UDúWÕUPD\D�NDWÕODQ�LúOHWPHOHULQ�NXUPXú�ROGXNODUÕ�(53�VLVWHPOHULQLQ�PDOL\HWOHULQL�NDUúÕOD\ÕS�NDUúÕODPDPD�GXUXPODUÕ�7DEOR����¶GD�J|U�OPHNWHGLU��
7DEOR�����(53�6LVWHPLQLQ�0DOL\HWLQL�.DUúÕODPD�'XUXPX��

øúOHWPH�6D\ÕVÕ� <�]GH�
0DOL\HWOHULQL�ID]ODVÕ\OD�NDUúÕODPÕúWÕU� ��� �����6DGHFH�PDOL\HWOHULQL�NDUúÕODPÕúWÕU� �� ����0DOL\HWOHULQL�NDUúÕODPDPÕúWÕU� �� ����&HYDSVÕ]� ��� �����
7RSODP� ��� ����

7DEOR����¶GDQ�GD�J|U�OG�÷��JLEL�DUDúWÕUPD\D�NDWÕODQ�LúOHWPHOHUGHQ�������¶�� (53� VLVWHPLQLQ� PDOL\HWLQL� ID]ODVÕ\OD� YH\D� VDGHFH� PDOL\HWOHULQL�NDUúÕODGÕ÷ÕQÕ�EHOLUWPLúOHUGLU��%X�VRQXoODU� LúOHWPHOHULQ�(53�VLVWHPLQH�\DSPÕú�ROGXNODUÕ� \DWÕUÕPODUÕQ� NDUúÕOÕ÷ÕQÕ� YH� ID\GDODUÕQÕ� ID]ODVÕ\OD� J|UG�NOHULQL�J|VWHUPHNWHGLU�� 'L÷HU� ELU� LIDGH� LOH�� (53� VLVWHPOHULQL� NXOODQPD\DQ�LúOHWPHOHULQ� GH� UHNDEHW� �VW�QO�÷�� VD÷ODPDN� LoLQ� EX� VLVWHPOHUH� \DWÕUÕP�\DSPDODUÕ�JHUHNWL÷L�VRQXFX�RUWD\D�oÕNPDNWDGÕU��



*ÕGD�6HNW|U�QGH�.XUXPVDO�.D\QDN�3ODQODPDVÕ��(US��h]HULQH��
�

��

&��� 6��

$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPOHULQLQ� \|QHWLPOHULQGH�NDUúÕODúWÕNODUÕ�VRUXQODU�7DEOR����¶GH�J|U�OPHNWHGLU��
7DEOR�����(53�6LVWHPOHULQLQ�<|QHWLPLQGH�.DUúÕODúÕODQ�6RUXQODU��

6RUXQODU� øúO��6D\�� <�]GH�
+HUKDQJL�ELU�VRUXQXPX]�\RN� ��� �����
(53� VLVWHPL� HWNLOL� ROXúWXUXOPDVÕQD� UD÷PHQ�NXOODQÕFÕODUGDQ� ND\QDNODQDQ� QHGHQOHUGHQ� GROD\Õ�EHNOHQHQ�NXOODQÕP�G�]H\L�JHUoHNOHúWLULOHPHGL�

���� ������
6LVWHPOHUOH�LOJLOL�JHUHNOL�EDNÕP�GHVWHN�\DSÕOPDGÕ� �� ����
6WDQGDUW�E�W�QOHúPH�VD÷ODQDPDGÕ� �� ����
6LVWHPOHUOH� LOJLOL� JHUHNOL� EDNÕP� GHVWHN� \DSÕOPDGÕ� YH�VWDQGDUW�E�W�QOHúPH�VD÷ODQDPDGÕ� �� ����
.XOODQÕFÕODUÕQ� ELOJL� LKWL\DoODUÕ� EHNOHQHQ� G�]H\GH�NDUúÕODQDPDGÕ�YH��VWDQGDUW�E�W�QOHúPH�VD÷ODQDPDGÕ�� �� ����
.XOODQÕFÕODUÕQ� ELOJL� LKWL\DoODUÕ� EHNOHQHQ� G�]H\GH�NDUúÕODQDPDGÕ� � ����
6LVWHPOHUOH� LOJLOL� JHUHNOL� EDNÕP� GHVWHN� \DSÕOPDGÕ� YH�NXOODQÕFÕODUGDQ� ND\QDNODQDQ� QHGHQOHUGHQ� GROD\Õ�EHNOHQHQ�NXOODQÕP�G�]H\L�JHUoHNOHúWLULOHPHGL�

�� ����
.XOODQÕFÕODUÕQ� ELOJL� LKWL\DoODUÕ� EHNOHQHQ� G�]H\GH�NDUúÕODQDPDGÕ� YH� (53� VLVWHPL� HWNLOL� ROXúWXUXOPDVÕQD�UD÷PHQ� NXOODQÕFÕODUGDQ� ND\QDNODQDQ� QHGHQOHUGHQ�GROD\Õ�EHNOHQHQ�NXOODQÕP�G�]H\L�JHUoHNOHúWLULOHPHGL��

�� ����

&HYDSVÕ]� ��� �����
7RSODP� ��� ����

7DEOR����¶GH�GH�J|U�OG�÷��JLEL�DUDúWÕUPD\D�NDWÕODQ�LúOHWPHOHUGHQ�������¶��(53�VLVWHPLQLQ�\|QHWLPLQGH�KHUKDQJL�ELU�VRUXQOD�NDUúÕODúPDGÕNODUÕQÕ�EHOLUWPLúOHUGLU��%X�VRQXoODUGDQ�LúOHWPHOHULQ��oWH�ELUL����������(53�VLVWHPL\OH�LOJLOL� KHUKDQJL� ELU� VRUXQOD� NDUúÕODúPD\DUDN� VLVWHPGHQ� D]DPL� GHUHFHGH�\DUDUODQPDNWDGÕU�� 6RQXo� RODUDN� ELU� oRN� LúOHWPH� GH÷LúLN� VRUXQODUOD�NDUúÕODúWÕ÷ÕQÕ�EHOLUWPHNOH�ELUOLNWH�JHQHOGH�LúOHWPHOHU�EX�VLVWHPOHUGHQ�PHPQXQ�ROGXNODUÕQÕ�EHOLUWPLúOHUGLU��
$UDúWÕUPD\D�NDWÕODQ� LúOHWPHOHULQ�(53�VLVWHPOHUL� \D]ÕOÕPODUÕQÕ� WHPLQ�HWPH�úHNLOOHUL�7DEOR����¶GH�J|U�OPHNWHGLU��
7DEOR�����(53�6LVWHPLQLQ�7HPLQ�(GLOLú�ùHNOL��

� øúOHWPH�6D\ÕVÕ� <�]GH�
<XUW�LoLQGHQ�VDWÕQ�DOÕQÕ\RU� ��� �����<XUW�GÕúÕQGDQ�VDWÕQ�DOÕQÕ\RU� �� ����.HQGL�HOHPDQODUÕPÕ]FD�\D]ÕOÕ\RU� �� ����6DWÕFÕ�ILUPD�HOHPDQODUÕQFD�\D]ÕOÕ\RU� �� ����%D÷OÕ�\DQ�NXUXOXú�WDUDIÕQGDQ�\D]ÕOÕ\RU� �� ����&HYDSVÕ]� �� ����
7RSODP� ��� ����
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7DEOR� ���¶GH� GH� J|U�OG�÷�� JLEL� DUDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ�oR÷XQOX÷X� ��� ������ (53� VLVWHPL� \D]ÕOÕPODUÕQÕ� \XUW� LoLQGHQ� VDWÕQ�DOPDNWDGÕUODU�� øúOHWPHOHULQ� E�\�N� oR÷XQOX÷XQXQ� EX� \D]ÕOÕPODUÕ� \XUW� LoLQGHQ�VDWÕQ� DOPDODUÕ�� \D]ÕOÕPODUÕQ� WHPVLOFLOHUL� DUDFÕOÕ÷Õ� LOH� \XUW� LoLQGHQ�SD]DUODQPDODUÕQÕQ�YH�WHPLQ�HGLOPHOHULQLQ�J�o�ROPDGÕ÷ÕQÕ�J|VWHUPHNWHGLU��
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPOHULQL� VDWÕQDOPD�WHUFLK�HWPHOHULQL� HWNLOH\HQ� IDNW|UOHU� �¶OL� ELU� OLNHUW� |OoH÷L� �]HULQGH�GH÷HUOHQGLULOPLúWLU�� gOoHN� �]HULQGH� �� KLo� HWNLOHPHGL�� �� LVH� oRN� HWNLOHGL�DQODPÕQD� JHOPHNWH� ROXS�� )ULHGPDQ� dLIW� <|QO�� $QRYD� 7HVWL� \DSÕOPÕúWÕU��øúOHWPHOHU�WDUDIÕQGDQ�(53�VLVWHPOHULQL�VDWÕQDOPD�WHUFLK�HWPH�QHGHQOHUL�7DEOR����¶GH�J|VWHULOPHNWHGLU���
7DEOR�����(53�6LVWHPOHULQL�6DWÕQ�$OPD�7HUFLK�(WPH\L�(WNLOH\HQ�� )DNW|UOHU��

(53�6LVWHPL�6DWÕQDOPD�7HUFLK�(WPH\L�(WNLOH\HQ�)DNW|UOHU� 2UW�� 6WG�6DS��
7HSH�\|QHWLPLQLQ�LVWH÷L�HWNLOL�ROPXúWXU� ����� �����
øúOHWPH�VDKLELQL�LVWH÷L�HWNLOL�ROPXúWXU� ����� �����
6DWÕú�VRQUDVÕ�GHVWHN�KL]PHWL�HWNLOL�ROPXúWXU� ����� �����
øúOHWPHQLQ�ILQDQVDO�ND\QDNODUÕ�HWNLOL�ROPXúWXU� ����� �����
%D÷OÕ�ROXQDQ�JUXS�KROGLQJ�LVWH÷L�HWNLOL�ROPXúWXU� ����� �����
)L]LELOLWH�HW�G��VRQXoODUÕ�HWNLOL�ROPXúWXU� ����� �����
0DUND\D�RODQ�J�YHQ�HWNLOL�ROPXúWXU� ����� �����
7HGDULNoLOHULQ�UHIHUDQVODUÕ�HWNLOL�ROPXúWXU� ����� �����
<|QHWLP�GDQÕúPDQOÕN�úLUNHWLQLQ�LVWH÷L�HWNLOL�ROPXúWXU� ����� �����
:HE�VLWHOHUL�HWNLOL�ROPXúWXU� ����� �����
5DNLS� LúOHWPHOHULQ� (53� VLVWHPL� VDWÕQ� DOPÕú� ROPDODUÕ�HWNLOL�ROPXúWXU� ����� �����
(QIRUPDV\RQ�WHNQRORMLVL�GHUJLOHUL�HWNLOL�ROPXúWXU� ����� �����
6DWÕFÕ� ROPD\DQ� ED÷ÕPVÕ]� GDQÕúPDQ� GHVWHN� KL]PHWL�HWNLOL�ROPXúWXU� ����� �����
<DEDQFÕ�RUWD÷ÕQ�LVWHNOHUL�HWNLOL�ROPXúWXU� ����� �����
1RW���L�Q �����LL��|OoHN���KLo�HWNLOHPHGL����oRN�HWNLOHGL��DQODPÕQGDGÕU���LLL��)ULHGPDQ�oLIW�\|QO��$QRYD� WHVWLQH�J|UH� �.�� ���������S�������� VRQXoODU�LVWDWLVWLNVHO�EDNÕPGDQ�DQODPOÕGÕU��

7DEOR� ���¶GH� J|U�OG�÷�� JLEL� LúOHWPHOHULQ� (53� VLVWHPOHULQL�VDWÕQDOPD�WHUFLK�HWPHOHULQGH�HWNLOL�RODQ�IDNW|UOHU�DUDVÕQGD�HQ�|QHPOLOHUL��WHSH�\|QHWLPLQLQ�LVWH÷L���������LúOHWPH�VDKLELQL�LVWH÷L��������YH�VDWÕú�VRQUDVÕ�GHVWHN�KL]PHWL� ������¶GLU�� 'L÷HU� IDNW|UOHU� LVH� 7DEOR� ��¶GH� |QHP� VÕUDVÕQD� J|UH�VÕUDODQPÕúWÕU��%X�VRQXoODUGDQ�LúOHWPHOHULQ��VW�\|QHWLPOHULQLQ�ELOJL\L�\|QHWLP�NDUDUODUÕQGD� NXOODQDELOLU� G�]H\GH� ROPDODUÕ� GXUXPXQGD� LúOHWPHOHULQGH� GH�oD÷GDú�X\JXODPDODUD�|QF�O�N�HWWLNOHULQL�J|VWHUPHNWHGLU��
(53�VLVWHPOHULQL�VDWÕQDOPD�WHUFLK�HWPH\L�HWNLOH\HQ�IDNW|UOHU�LOH�LOJLOL�KLSRWH]OHUH�LOLúNLQ�WHVWOHU�7DEOR�����
GH�J|U�OPHNWHGLU��+LSRWH]OHUL�WHVW�HWPHN�

DPDFÕ\OD��WHN�|UQHN�W��WHVWL��NXOODQÕOPÕú�ROXS��D �����YH�WHVW�GH÷HUL�RODUDN�RUWD�GH÷HU�RODQ�����DOÕQPÕúWÕU��
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7DEOR����� øúOHWPHOHULQ� (53� 6LVWHPOHULQL� 6DWÕQDOPD�7HUFLK�(WPHOHULQL�(WNLOH\HQ�)DNW|UOHU�øOH�øOJLOL�+LSRWH]OHU�
+LSRWH]OHU� 1 2UW� 6WG��6DS�� �W��GH÷HUL� �S�� 6RQXo

7HSH�\|QHWLPLQLQ�LVWH÷L�(53�VLVWHPOHULQL�VDWÕQDOPDGD�WHUFLK�HWPHGH�HWNLOL�ELU�IDNW|UG�U��+��
�� ����� ������ ������� ����������������

�.DEXO
øúOHWPH�VDKLELQLQ�LVWH÷L�(53�VLVWHPOHULQL�VDWÕQDOPDGD�WHUFLK�HWPHGH�HWNLOL�ELU�IDNW|UG�U��+��

�� ����� ������ ������� ������ �5HG�
øúOHWPHQLQ�ILQDQVDO�ND\QDNODUÕ�(53�VLVWHPOHULQL�VDWÕQDOPDGD�WHUFLK�HWPHGH�HWNLOL�ELU�IDNW|UG�U��+��

�� ����� ������ �������� ���������������
�.DEXO

1RW���L��Q �����LL��WHN�|UQHN��W��WHVWL�
7DEOR� ���
GH� J|U�OG�÷�� JLEL� LúOHWPHOHULQ� (53� VLVWHPOHULQL�VDWÕQDOPD�WHUFLK� HWPHOHULQL� HWNLOH\HQ� IDNW|UOHU� LOH� LOJLOL� KLSRWH]OHUGHQ� ELU�WDQHVL� UHG� HGLOPLú� GL÷HU� LNLVL� LVH� NDEXO� HGLOPLúWLU�� (53� VLVWHPOHULQL�VDWÕQDOPD�WHUFLK� HWPHOHULQL� HWNLOH\HQ� IDNW|UOHU� LOH� LOJLOL� KLSRWH]OHUGHQ� WHSH�\|QHWLPLQ� LVWH÷L� YH� LúOHWPHQLQ� ILQDQVDO� ND\QDNODUÕ� (53� VLVWHPOHULQLQ�VDWÕQDOÕQPDVÕQGD�WHUFLK� HGLOPHVLQGH� |QHPOL� IDNW|UOHUNHQ�� LúOHWPH� VDKLELQLQ�LVWH÷L� (53� VLVWHPOHULQLQ� VDWÕQDOÕQPDVÕQGD�WHUFLK� HGLOPHVLQGH� |QHPOL� ELU�IDNW|U�ROPDGÕ÷Õ�J|U�OPHNWHGLU���
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPOHULQL� NXOODQPDGDNL�DPDoODUÕ� YH� EX� DPDoODUD� XODúPD� G�]H\OHUL� �¶OL� ELU� OLNHUW� |OoH÷L� �]HULQGH�GH÷HUOHQGLULOPLúWLU��(53�VLVWHPOHUL�NXOODQPD�DPDoODUÕ� LOH� LOJLOL�|OoHNWH���KLo�|QHPOL�GH÷LO����oRN�|QHPOL��EX�DPDoODUD�XODúPD�G�]H\OHUL�LOH�LOJLOL�|OoHNWH���KLo�XODúÕODPDGÕ����WDPDPHQ�XODúÕOGÕ�DQODPÕQD�JHOPHNWHGLU��øúOHWPHOHULQ�(53�VLVWHPOHULQL�NXOODQPD�DPDoODUÕ�YH�EX�DPDoODUD�XODúPD�G�]H\OHUL�7DEOR����¶GH�J|U�OPHNWHGLU��
7DEOR����¶GHNL�VRQXoODUD�J|UH�DUDúWÕUPD\D�NDWÕODQ� LúOHWPHOHULQ�(53�VLVWHPOHULQL� NXOODQPD� DPDoODUÕ� LoLQGH� LON� VÕUDGD� PXKDVHEH� GHSDUWPDQÕQÕQ�NRQWURO�UDSRUODPD��]HULQH�RGDNODQPDVÕQÕ�VD÷ODPDN��������JHOPHNWHGLU��'L÷HU�DPDoODU� LVH� 7DEOR� ��¶GH� |QHP� VÕUDVÕQD� J|UH� VÕUDODQPÕúWÕU�� %X� VRQXoODUGDQ�LúOHWPHOHULQ� (53� VLVWHPOHULQL� NXOODQPDODUÕQGD� HQ� ID]OD� PXKDVHEH�GHSDUWPDQÕQÕQ� NRQWURO�UDSRUODPD� �]HULQH� RGDNODQPDVÕQÕ� VD÷ODPD\Õ� YH�PDOL\HW�WDNLEL�YH�NRQWURO�Q��NROD\ODúWÕUPD\Õ�DPDoODGÕNODUÕ�J|U�OPHNWHGLU��%X�ED÷ODPGD�LúOHWPHOHU�(53�VLVWHPOHULQL�GDKD�oRN�PXKDVHEH\H�\|QHOLN�DPDoODU�LoLQ�NXOODQGÕNODUÕ�J|U�OPHNWHGLU��
�
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7DEOR�����øúOHWPHOHULQ�(53�6LVWHPOHULQL�.XOODQPD�$PDoODUÕ�9H�%X�$PDoODUD�8ODúPD�'�]H\OHUL�
gQHP�'HUHFHVL� 8ODúPD�'HUHFHVL�(53�6LVWHPOHULQL�.XOODQPD�$PDoODUÕ�
2UW�� 6WG��6DS�� 2UW�� 6WG��6DS��

0XKDVHEH�GHSDUWPDQÕQÕQ�NRQWURO�UDSRUODPD��]HULQH�RGDNODQPDVÕQÕ�VD÷ODPDN�
����� ����� ����� �����

<|QHWLFLOHULQ�NDUDU�DOPD�YH�NRQWUROOHULQL�NROD\ODúWÕUPDN� ����� ����� ����� �����
0DOL\HW�WDNLEL�YH�NRQWURO�Q��NROD\ODúWÕUPDN� ����� ����� ����� �����
'|QHPVRQX�LúOHPOHUL�GDKD�NÕVD�V�UHGH�YH�GDKD�VD÷OÕNOÕ�\DSDELOPHN� ����� ����� ����� �����
$\QÕ�YHULOHUGHQ�IDUNOÕ�DPDoODU�LoLQ�IDUNOÕ�UDSRUODU��UHWPHN� ����� ����� ����� �����
9HUL�JLULúLQGH�JHUHNVL]�WHNUDUODUÕ�|QOHPHN� ����� ����� ����� �����
øúOHWPHGH�NRRUGLQDV\RQXQ�DUWPDVÕ� ����� ����� ����� �����
0HUNH]L\HW��YHULQLQ��SURJUDPODUÕQ�PHUNH]L�ELU�VXQXFXGDQ�NXOODQÕOPDVÕ�� ����� ����� ����� �����
2SHUDV\RQODUGD�YHULPOLOL÷LQ�YH�HWNLQOL÷LQ�DUWPDVÕ� ����� ����� ����� �����
0�úWHUL�KL]PHW�NDOLWHVLQLQ�DUWPDVÕ� ����� ����� ����� �����
0RG�OHUOLN��PRG�OOHULQ�D\UÕ�D\UÕ�W�P�HNUDQODU�YH�YHUL�\DSÕODUÕ�\�NOHQPHGHQ�NXOODQÕODELOPHVL��

����� ����� ����� �����

(VQHNOLN��WDEORODUÕ�GH÷LúWLUHELOPHN�HNOH\HELOPHN��\HQL�HNUDQ�ROXúWXUDELOPHN��
����� ����� ����� �����

øúOHWPH�JLGHUOHULQL�D]DOWPDN� ����� ����� ����� �����
7DOHS�GDOJDODQPDODUÕQÕQ�WDNLEL� ����� ����� ����� �����
7HGDULNoLOHULQ�WDNLEL� ����� ����� ����� �����
5HNDEHW��VW�QO�÷��VD÷ODPDN� ����� ����� ����� �����
øúOHWPHQLQ�GÕúD�DoÕOPDVÕQÕ�VD÷ODPDN��úLUNHW�JUXEXQD��WHGDULNoLOHUH��P�úWHULOHUH��

����� ����� ����� �����

%LUGHQ�ID]OD�GLO�SDUD�ELULPLQGH�UDSRU�KD]ÕUOD\DELOPHN� ����� ����� ����� �����
1RW���L��Q �����LL��DPDoODUÕQ�|QHP�GHUHFHVLQH�J|UH�|OoHN���KLo�|QHPOL�GH÷LO�� oRN�|QHPOL��DPDoODUD�XODúPD�GHUHFHVLQH�J|UH�|OoHN���KLo�XODúÕODPDGÕ���WDPDPHQ�XODúÕOGÕ���LLL��)ULHGPDQ�oLIW�\|QO��$QRYD�WHVWLQH�J|UH��DPDoODUÕQ�|QHP� GHUHFHVLQH� �.� ��������� S�������� YH� DPDoODUD� XODúPD� G�]H\LQH��.� ���������S��������LOLúNLQ�VRQXoODU�LVWDWLVWLNVHO�EDNÕPGDQ�DQODPOÕGÕU��

$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPOHUL� NXOODQÕP�DPDoODUÕQGDQ� HQ� ID]OD� PXKDVHEH� GHSDUWPDQÕQÕQ� NRQWURO�UDSRUODPD� �]HULQH�RGDNODQPDVÕQÕ� VD÷ODPDN� ������� DPDFÕQD� XODúWÕNODUÕ� HQ� D]� LVH� NXOODQÕP�DPDoODUÕ� DUDVÕQGD� HQ� D]� |QHPH� VDKLS� RODQ� ELUGHQ� ID]OD� GLO�SDUD� ELULPLQGH�UDSRU� KD]ÕUOD\DELOPHN� �������YH� LúOHWPHQLQ� GÕúD� DoÕOPDVÕQÕ� VD÷ODPDN� �úLUNHW�JUXEXQD�� WHGDULNoLOHUH�� P�úWHULOHUH�� ������� DPDoODUÕQD� XODúWÕNODUÕ�J|U�OPHNWHGLU�� %X� GD� LúOHWPHOHULQ� GDKD� ID]OD� |QHP� YHUGLNOHUL� DPDFD�
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GL÷HUOHULQH�J|UH�GDKD�ID]OD�XODúWÕNODUÕ�GDKD�D]�|QHP�YHUGLNOHUL�DPDFD�GDKD�D]�XODúWÕNODUÕQÕ�J|VWHUPHNWHGLU���
øúOHWPHOHULQ�(53�VLVWHPOHULQL�NXOODQPD�DPDoODUÕ�LOH�LOJLOL�KLSRWH]OHUH�LOLúNLQ� WHVWOHU� 7DEOR� ���
GD� J|U�OPHNWHGLU�� +LSRWH]OHUL� WHVW� HWPHN� DPDFÕ\OD�

�WHN�|UQHN�W��WHVWL��NXOODQÕOPÕú�ROXS��D �����YH�WHVW�GH÷HUL�RODUDN�RUWD�GH÷HU�RODQ�����DOÕQPÕúWÕU��
7DEOR� ���� øúOHWPHOHULQ� (53� 6LVWHPOHULQL� .XOODQPD� $PDoODUÕ� øOH�øOJLOL�+LSRWH]OHU�
+LSRWH]OHU� 1 2UW� 6WG��6DS�� �W��GH÷HUL �S�� 6RQXo�

0XKDVHEH�GHSDUWPDQÕQÕQ�NRQWURO�UDSRUODPD��]HULQH�RGDNODQPDVÕQÕ�VD÷ODPDN�(53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�ELU�DPDoWÕU���+��

�� ����� ������ �������� ����������������
�.DEXO�

<|QHWLFLOHULQ�NDUDU�DOPD�YH�NRQWUROOHULQL�NROD\ODúWÕUPDN�(53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�ELU�DPDoWÕU���+��

�� ����� ������ �������� ����������������
�.DEXO�

$\QÕ�YHULOHUGHQ�IDUNOÕ�DPDoODU�LoLQ�IDUNOÕ�UDSRUODU��UHWPHN�(53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�ELU�DPDoWÕU���+��

�� ����� ������ �������� ����������������
�.DEXO�

øúOHWPHGH�NRRUGLQDV\RQXQ�DUWÕUÕOPDVÕ�(53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�ELU�DPDoWÕU���+��
�� ����� ������ �������� ����������������

�.DEXO�

0�úWHUL�KL]PHW�NDOLWHVLQLQ�DUWÕUÕOPDVÕ�(53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�ELU�DPDoWÕU���+��
�� ����� ������ �������� ����������������

�.DEXO�

5HNDEHW��VW�QO�÷��VD÷ODPDN�(53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�ELU�DPDoWÕU���+��
�� ����� ������ ������� ����������������

�.DEXO�

1RW���L��Q �����LL��WHN�|UQHN��W��WHVWL�
$UDúWÕUPD\D�NDWÕODQ�LúOHWPHOHULQ�(53�VLVWHPOHULQL�NXOODQPD�DPDoODUÕ�LOH� LOJLOL� KLSRWH]OHULQ� KHSVL� NDEXO� HGLOPLúWLU�� 7DEOR� ���
GD� J|U�OG�÷�� JLEL��PXKDVHEH�GHSDUWPDQÕQÕQ�NRQWURO�UDSRUODPD��]HULQH�RGDNODQPDVÕQÕ�VD÷ODPDN��\|QHWLFLOHULQ�NDUDU�DOPD�YH�NRQWUROOHULQL�NROD\ODúWÕUPDN��D\QÕ�YHULOHUGHQ�IDUNOÕ�DPDoODU� LoLQ� IDUNOÕ� UDSRUODU� �UHWPHN�� LúOHWPHGH� NRRUGLQDV\RQXQ� DUWÕUÕOPDVÕ��P�úWHUL� KL]PHW� NDOLWHVLQLQ� DUWÕUÕOPDVÕ� YH� UHNDEHW� �VW�QO�÷�� VD÷ODPDN� (53�VLVWHPOHULQL�NXOODQPDGD�|QHPOL�DPDoODUGÕU��
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� PRG�OOHULQL� NXOODQÕP�G�]H\OHUL��¶OL�ELU�OLNHUW�|OoH÷L��]HULQGH�GH÷HUOHQGLULOPLúWLU��gOoHN��]HULQGH���
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KLo�NXOODQÕOPÕ\RU����WDPDPHQ�NXOODQÕOÕ\RU�DQODPÕQD�JHOPHNWHGLU��$UDúWÕUPD\D�NDWÕODQ� LúOHWPHOHULQ� (53� PRG�OOHULQL� NXOODQÕP� G�]H\OHUL� 7DEOR� ���¶GH�J|U�OPHNWHGLU���
7DEOR�����øúOHWPHOHULQ�(53�0RG�OOHUL�.XOODQÕP�'�]H\OHUL�

(53�0RG�OOHUL� 2UWDODPD� 6WDQGDUW�6DSPD�
6WRN�NRQWURO�PRG�O��0XKDVHEH�ILQDQV�PRG�O��øQVDQ�ND\QDNODUÕ�YH�ERUGUR�PRG�O��6DWÕQDOPD�PRG�O��7HGDULNoL�YH�VDWÕú�VLSDULúL�PRG�O��'D÷ÕWÕP�YH�ORMLVWLN�PRG�O��$QDOLWLN�DUDoODU�YH�YHUL�PDGHQFLOL÷L�PRG�O��hUHWLP�PRG�O��0�úWHUL�LOLúNLOHUL�PRG�O��gQJ|U��YH�LOHUL�SODQODPD�PRG�O��

��������������������������������������������������

��������������������������������������������������
1RW�� �L�Q ���� �LL�� |OoHN� �� KLo� NXOODQÕOPÕ\RU�� �� WDPDPHQ� NXOODQÕOÕ\RU�DQODPÕQGDGÕU�� �LLL��)ULHGPDQ�oLIW� \|QO��$QRYD� WHVWLQH�J|UH� �.�� ���������S��������VRQXoODU�LVWDWLVWLNVHO�EDNÕPGDQ�DQODPOÕGÕU��

$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� PRG�OOHULQGHQ� HQ� ID]OD� VWRN�NRQWURO� PRG�O�� ������� YH� PXKDVHEH�ILQDQV� PRG�O�Q�� ������� NXOODQGÕNODUÕ�J|U�OPHNWHGLU�� 'DKD� VRQUD� VÕUDVÕ\OD� LQVDQ� ND\QDNODUÕ� YH� ERUGUR� PRG�O���������� VDWÕQDOPD� PRG�O�� �������� WHGDULNoL� YH� VDWÕú� VLSDULúL� PRG�O�� ��������GD÷ÕWÕP�YH�ORMLVWLN�PRG�O����������DQDOLWLN�DUDoODU�YH�YHUL�PDGHQFLOL÷L�PRG�O�����������UHWLP�PRG�O�� ��������P�úWHUL� LOLúNLOHUL�PRG�O�� �������YH�|QJ|U��YH�LOHUL�SODQODPD�PRG�O�� �������JHOPHNWHGLU��%X�VRQXoODUGDQ� LúOHWPHOHULQ�(53�VLVWHPOHULQLQ� PXKDVHEH� YH� VWRN� NRQWURO�QH� \|QHOLN� PRG�OOHUL� GDKD� ID]OD�NXOODQGÕNODUÕ� J|U�OPHNWHGLU�� +DOEXNL� (53� VLVWHPOHULQLQ� LúOHWPHQLQ� E�W�Q�IRQNVL\RQODUÕQD� \|QHOLN� PRG�OOHUL� EXOXQPDNWDGÕU�� %X� ED÷ODPGD� LúOHWPHOHU�JHUHNOL� DOW� \DSÕODUÕQÕ� WDPDPOD\DUDN�(53�PRG�OOHULQLQ� W�P�Q�� NXOODQPDODUÕ�NHQGLOHULQH�UHNDEHW��VW�QO�÷���PDOL\HW�D]DOWÕPÕ�JLEL�DYDQWDMODU�VD÷OD\DFDNWÕU��
$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPOHULQL� NXOODQPDODUÕ�VÕUDVÕQGD�NDUúÕODúWÕNODUÕ�VRUXQODUÕQ�|QHP�G�]H\L��¶OL�ELU�OLNHUW�|OoH÷L��]HULQGH�GH÷HUOHQGLULOPLúWLU��gOoHN��]HULQGH���KLo�|QHPOL�GH÷LO����oRN�|QHPOL�DQODPÕQD�JHOPHNWHGLU��$UDúWÕUPD\D�NDWÕODQ�LúOHWPHOHULQ�(53��VLVWHPOHULQL�NXOODQPDODUÕ�VÕUDVÕQGD�NDUúÕODúWÕNODUÕ�VRUXQODUÕQ�|QHP�G�]H\L�7DEOR����¶GH�J|U�OPHNWHGLU��
�
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7DEOR� ���� øúOHWPHOHULQ� (53� 6LVWHPOHULQL� .XOODQPDODUÕ� 6ÕUDVÕQGD�.DUúÕODúWÕNODUÕ�6RUXQODUÕQ�gQHP�'HUHFHVL�
(53�.XOODQÕPÕ�(VQDVÕQGD�.DUúÕODúÕODQ�2OXPVX]�6RQXoODU� 2UW�� 6WG��6DS��
3HUVRQHOLQ�DGDSWDV\RQX�ID]OD�X]XQ�]DPDQ�DOPÕúWÕU� ����� �����
=DPDQÕQGD� YH� \HWHUOL� GHVWHN� DOPD� NRQXVXQGD� VRUXQODU�\DúDQPÕúWÕU� ����� �����
6LVWHPLQ�X\JXODPD\D�JHoPHVL�X]XQ�]DPDQ�DOPÕúWÕU� ����� �����
<|QHWLFLOHULQ�UDSRU�WDOHSOHUL�VLVWHPLQ�NDSDVLWHVLQLQ�oRN�DOWÕQGD�ROGX÷XQGDQ�VLWHP�HWNLQ�RODUDN�NXOODQÕODPDPDNWDGÕU� ����� �����
6LVWHP�� \DVDO� \�N�PO�O�NOHULQ� NDUúÕODQPDVÕQGD� \HWHUOL�ROPDPÕúWÕU� ����� �����
øúOHULQ�NDUÕúPDVÕQD�YH�\DYDúODPDVÕQD�QHGHQ�ROPXúWXU� ����� �����
(53�VLVWHPL�JHUHNVL]�ELU�\DWÕUÕP�ROPXúWXU� ����� �����
1RW���L�Q �����LL��|OoHN���KLo�|QHPOL�GH÷LO����oRN�|QHPOL�DQODPÕQGDGÕU���LLL��)ULHGPDQ� oLIW� \|QO��$QRYD� WHVWLQH� J|UH� �.�� ��������� S�������� VRQXoODU�LVWDWLVWLNVHO�EDNÕPGDQ�DQODPOÕGÕU��

7DEOR� ���¶GH� J|U�OG�÷�� JLEL� LúOHWPHOHULQ� (53� VLVWHPOHULQL�NXOODQPDODUÕ� VÕUDVÕQGD� NDUúÕODúWÕNODUÕ� VRUXQODUÕQ� EDúÕQGD� � SHUVRQHOLQ�DGDSWDV\RQXQXQ� ID]OD� X]XQ� ]DPDQ� DOPDVÕ� ������� YH� ]DPDQÕQGD� YH� \HWHUOL�GHVWHN� DOPD� NRQXVXQGD� VRUXQODUÕQ� \DúDQPDVÕ� ������� JHOPHNWHGLU�� 'L÷HU�VRUXQODU� LVH� 7DEOR� ��¶GH� |QHP� VÕUDVÕQD� J|UH� VÕUDODQPÕúWÕU�� %X� VRQXoODUGDQ�J|U�OG�÷�� JLEL� KHU� QH� NDGDU� (53� VLVWHPLQLQ� NXOODQÕPÕQGD� 7DEOR� ���¶GHNL�VRUXQODUOD� NDUúÕODúÕOGÕ÷Õ� J|U�OVH� GH� EX� VRUXQODUÕQ� RUWDODPDODUÕQÕQ� G�ú�N�ROPDVÕ�EL]H�EX�VRUXQODUÕQ�oRN�G�ú�N�G�]H\OHUGH�J|U�OG�÷�Q��J|VWHUPHNWHGLU��%X� ED÷ODPGD� EX� VRUXQODUÕQ� RUWDODPDODUÕQÕQ� oRN� G�ú�N� ROPDVÕ� (53�VLVWHPOHULQL� X\JXOD\DQ� LúOHWPHOHULQ� JHQHOGH� EX� VLVWHPOHUGHQ� PHPQXQ�ROGXNODUÕ�VRQXFX�oÕNDUÕODELOPHNWHGLU��
øúOHWPHOHULQ� (53� VLVWHPOHULQL� NXOODQPDODUÕ� VÕUDVÕQGD� NDUúÕODúWÕNODUÕ�VRUXQODUOD� LOH� LOJLOL� KLSRWH]OHUH� LOLúNLQ� WHVWOHU� 7DEOR� ���
GD� J|U�OPHNWHGLU��+LSRWH]OHUL� WHVW� HWPHN� DPDFÕ\OD� �WHN� |UQHN� W�� WHVWL�� NXOODQÕOPÕú� ROXS��D �����YH�WHVW�GH÷HUL�RODUDN�RUWD�GH÷HU�RODQ�����DOÕQPÕúWÕU��
7DEOR����� øúOHWPHOHULQ� (53� 6LVWHPOHULQL� .XOODQPDODUÕ� 6ÕUDVÕQGD�.DUúÕODúWÕNODUÕ�6RUXQODUOD�øOH�øOJLOL�+LSRWH]OHU�
+LSRWH]OHU� 1 2UW� 6WG��6DS�� �W��GH÷HUL� �S�� 6RQXo�

3HUVRQHOLQ�DGDSWDV\RQXQXQ�ID]OD�]DPDQ�DOPDVÕ�(53�NXOODQÕPÕ�VÕUDVÕQGD�NDUúÕODúÕODQ�|QHPOL�ELU�VRUXQGXU���+���
��� ������ ������ �������� ����������������

�.DEXO�

=DPDQÕQGD�YH�\HWHUOL�GHVWHN�DODPDPD�(53�NXOODQÕPÕ�VÕUDVÕQGD�NDUúÕODúÕODQ�|QHPOL�ELU�VRUXQGXU���+���
��� ������ ������ �������� ����������������

�.DEXO�

1RW���L��Q �����LL��WHN�|UQHN��W��WHVWL��
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7DEOR����¶GD�GD�J|U�OG�÷��JLEL�DUDúWÕUPD\D�NDWÕODQ�LúOHWPHOHULQ�(53�VLVWHPOHULQL�NXOODQPDODUÕ�VÕUDVÕQGD�NDUúÕODúWÕNODUÕ�VRUXQODUD�LOLúNLQ�LNL�KLSRWH]�GH� NDEXO� HGLOPLúWLU�� %X� VRQXoODUGDQ�� (53� VLVWHPLQH� SHUVRQHOLQ�DGDSWDV\RQXQXQ� X]XQ� ]DPDQ� DOPDVÕ� YH� ]DPDQÕQGD� YH� \HWHUOL� GHVWHN�DOÕQDPDPDVÕ� LúOHWPHOHULQ� (53� VLVWHPOHULQL� NXOODQÕUNHQ� � NDUúÕODúWÕNODUÕ� HQ�|QHPOL�VRUXQODU�ROGX÷X�J|U�OPHNWHGLU��$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPOHUL� NXOODQPDODUÕ�VRQXFXQGD�XODúPD\Õ�KHGHIOHGLNOHUL�DPDoODUD�WDP�RODUDN�XODúDPDPD�QHGHQOHUL��¶OL�ELU�OLNHUW�|OoH÷L��]HULQGH�GH÷HUOHQGLULOPLúWLU��gOoHN��]HULQGH���KLo�|QHPOL�GH÷LO�� �� oRN� |QHPOL� DQODPÕQD� JHOPHNWHGLU��$UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ�(53�VLVWHPOHUL�NXOODQPDODUÕ�VRQXFXQGD�XODúPD\Õ�KHGHIOHGLNOHUL�DPDoODUD�WDP�RODUDN�XODúDPDPD�QHGHQOHUL�7DEOR����¶GH�J|U�OPHNWHGLU���7DEOR����� øúOHWPHOHULQ� (53� 6LVWHPOHUL� .XOODQPDODUÕ� 6RQXFXQGD�8ODúPD\Õ� +HGHIOHGLNOHUL� $PDoODUD� 7DP� 2ODUDN�8ODúDPDPD�1HGHQOHUL�
(53�.XOODQÕPÕQÕQ�2OXPVX]�6RQXoODUÕ� 2UW�� 6WG��6DS��

(53�NXOODQDFDN�SHUVRQHOLQ�EX�NRQXGD�HNVLN�ELOJL\H�VDKLS�ROPDVÕ� ����� �����
dDOÕúDQODUÕQ� \HQL� WHNQRORML\L� NDEXOOHQPHGH�]RUODQPDVÕ� ����� �����
(53¶\L�YHULPOL�NXOODQDELOHFHN�SHUVRQHOLQ� WHPLQLQGH�J�oO�N� ����� �����
(53� X]PDQODUÕ� LOH� WHNQRORML\L� NXOODQDQODU� DUDVÕQGD�LOHWLúLP�HNVLNOL÷L� ����� �����
$QD�\DQ� VDQD\L� LúOHWPHOHULQLQ� \HWHUOL� ELOLúLP�DOW\DSÕVÕQD�VDKLS�ROPDPDVÕ� ����� �����
%LOJLVD\DU� \D]ÕOÕP� YH� GRQDQÕPÕQGD� \HQLOLN� YH�J�QFHOOL÷L�\DNDOD\DPDPD� ����� �����
(53� GRQDQÕP� YH� \D]ÕOÕPÕQÕQ� ELOLQoOL� RODUDN�VHoLOHPHPHVL� ����� �����
hVW�\|QHWLPLQ�(53¶QLQ�LúOHWPH\H�DGDSWH�HGLOPHVLQH�GHVWHN�YHUPHPHVL� ����� �����
(�SRVWD� YH� LQWHUQHW� NXOODQÕPÕQGD� J�YHQVL]OLN�VRUXQXQXQ�ROPDVÕ� ����� �����
(53� \DWÕUÕPODUÕQÕQ� RUJDQL]DV\RQ� VWUDWHMLOHUL� LOH�X\XPOX�ROPDPDVÕ� ����� �����
6DGHFH�WHNQRORMLN�\DWÕUÕP�ROVXQ�GL\H�YH\D�UDNLSOHUGH�YDU�GL\H�\DWÕUÕPODUÕQ�\DSÕOPÕú�ROPDVÕ� ����� �����
1RW���L�Q �����LL��|OoHN���KLo�|QHPOL�GH÷LO����oRN�|QHPOL�DQODPÕQGDGÕU���LLL��)ULHGPDQ� oLIW� \|QO��$QRYD� WHVWLQH� J|UH� �.�� ��������� S�������� VRQXoODU�LVWDWLVWLNVHO�EDNÕPGDQ�DQODPOÕGÕU��

7DEOR� ���¶GH� J|U�OG�÷�� JLEL� LúOHWPHOHULQ� (53� VLVWHPOHULQL�NXOODQPDODUÕ� VRQXFXQGD� XODúPD\Õ� KHGHIOHGLNOHUL� DPDoODUD� WDP� RODUDN�XODúDPDPD� QHGHQOHUL� DUDVÕQGD� LON� VÕUDGD� (53� NXOODQDFDN� SHUVRQHOLQ� EX�NRQXGD� HNVLN� ELOJL\H� VDKLS� ROPDVÕ� ������� YH� oDOÕúDQODUÕQ� \HQL� WHNQRORML\L�NDEXOOHQPHGH� ]RUODQPDVÕ� ������� JHOPHNWHGLU�� 7DEOR� ���¶GHNL� QHGHQOHUGHQ�GROD\Õ� (53� VLVWHPL� NXOODQÕPÕ� VRQXFX� EHNOHQHQ� DPDoODUD� WDP� RODUDN�XODúÕODPDVD� GD� EX� QHGHQOHULQ� RUWDODPDODUÕQÕQ� oRN� G�ú�N� ROPDVÕ� (53�
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VLVWHPOHULQL� X\JXOD\DQ� LúOHWPHOHULQ� JHQHOGH� EX� VLVWHPOHUGHQ� PHPQXQ�ROGXNODUÕ�VRQXFXQX�J|VWHUPHNWHGLU��
øúOHWPHOHULQ� (53� VLVWHPOHULQL� NXOODQPDODUÕ� VRQXFXQGD� EHNOHQHQ�DPDoODUD� WDP�RODUDN�XODúDPDPD�QHGHQOHUL� LOH� LOJLOL�KLSRWH]OHUH� LOLúNLQ� WHVWOHU�7DEOR� ���
GH� J|U�OPHNWHGLU��+LSRWH]OHUL� WHVW� HWPHN� DPDFÕ\OD��WHN� |UQHN� W��

WHVWL�� NXOODQÕOPÕú� ROXS�� D ����� YH� WHVW� GH÷HUL� RODUDN� RUWD� GH÷HU� RODQ� ����DOÕQPÕúWÕU��
7DEOR� ���� øúOHWPHOHULQ� (53� 6LVWHPOHULQL� .XOODQPD� 6RQXFXQGD�%HNOHQHQ�$PDoODUD�7DP�2ODUDN�8ODúDPDPD�1HGHQOHUL�øOH�øOJLOL�+LSRWH]OHU�
+LSRWH]OHU� 1 2UW� 6WG��6DS�� �W��GH÷HUL� �S�� 6RQXo�

(53�VLVWHPLQL�NXOODQDFDN�RODQ�SHUVRQHOLQ�EX�NRQXGD�HNVLN�ELOJL\H�VDKLS�ROPDVÕ�(53�NXOODQÕPÕ�VRQXFXQGD�EHNOHQHQ�DPDoODUD�WDP�RODUDN�XODúDPDPDGD�|QHPOL�ELU�IDNW|UG�U���+���
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(53�X]PDQODUÕ�LOH�WHNQRORML\L�NXOODQDQODU�DUDVÕQGD�LOHWLúLP�HNVLNOL÷LQLQ�ROPDVÕ�(53�NXOODQÕPÕ�VRQXFXQGD�EHNOHQHQ�DPDoODUD�WDP�RODUDN�XODúDPDPDGD�|QHPOL�ELU�IDNW|UG�U���+���

�� �����
�

�����
�

�������
�

���������������

�
.DEXO�

1RW���L��Q �����LL��WHN�|UQHN��W��WHVWL�
7DEOR� ���¶GH� GH� J|U�OG�÷�� JLEL� LúOHWPHOHULQ� (53� VLVWHPOHULQL�NXOODQPD�VRQXFXQGD�EHNOHQHQ�DPDoODUD� WDP�RODUDN�XODúDPDPD�QHGHQOHUL� LOH�LOJLOL� LNL� KLSRWH]� GH� NDEXO� HGLOPLúWLU�� %X� VRQXoODUGDQ�� (53� VLVWHPLQL�NXOODQDFDN� RODQ� SHUVRQHOLQ� EX� NRQXGD� HNVLN� ELOJL\H� VDKLS� ROPDVÕ� YH� (53�X]PDQODUÕ� LOH� WHNQRORML\L� NXOODQDQODU� DUDVÕQGD� LOHWLúLP� HNVLNOL÷LQLQ� ROPDVÕ�LúOHWPHOHULQ�(53�VLVWHPOHULQL�NXOODQPDODUÕ�VRQXFXQGD�EHNOHQHQ�DPDoODUD�WDP�RODUDN�XODúDPDPDGD�|QHPOL�IDNW|UOHU�ROGX÷X�J|U�OPHNWHGLU��
�
6218d�'(ö(5/(1'ø50(�9(�g1(5ø/(5�
(53� VLVWHPOHUL� NRQXVXQX� LoHUHQ� EX� oDOÕúPDGD� *ÕGD� 6HNW|U�¶QGH�(53� X\JXODPDVÕ� �]HULQH� \DSÕODQ� DQNHW� oDOÕúPDVÕ� LOH� HOGH� HGLOHQ� FHYDSODU�GH÷HUOHQGLULOPLú�YH�ED]Õ�|QHULOHUGH�EXOXQXOPXúWXU���
� $UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHU�� *ÕGD� VHNW|U�QGH� JHoPLúL� RODQ�LúOHWPHOHU� ROXS� �� ����¶L� N�o�N� YH� RUWD� |OoHNOL� LúOHWPH� LNHQ�� �� ����¶VL� GH�E�\�N� |OoHNOL� LúOHWPHGLU�� <LQH� LúOHWPHOHULQ� E�\�N� oR÷XQOX÷X� �������� |]HO�LúOHWPH�NRQXPXQGD�ROXS��JÕGD�VHNW|U�QGH�(53�VLVWHPOHULQL�X\JXOD\DQ�NDPX�NXUXOXúODUÕQÕQ�ID]OD��������\HU�DOPDGÕ÷Õ�J|U�OPHNWHGLU��%X�VRQXoODUGDQ�JÕGD�VHNW|U�QGH� (53� VLVWHPOHULQL� X\JXOD\DQ� |]HO� LúOHWPHOHULQ� oR÷XQOXNWD�
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EXOXQGX÷X� J|U�OPHNWHGLU�� (53� VLVWHPOHULQL� HQ� NÕVD� V�UHGH� NDPX�NXUXOXúODUÕQÕQ� GD� NXOODQPDODUÕ� YH� EX� NRQXGD� JHUHNOL� G�]HQOHPHOHUL� \DSDUDN�|]HO�LúOHWPHOHUOH�UHNDEHW�HGHELOLU�NRQXPD�JHOPHOHUL�JHUHNPHNWHGLU��
� øúOHWPHOHULQ� oR÷XQOX÷X� �������� KHP� \XUWLoL� KHP� GH� \XUWGÕúÕ�SD]DUODUD��UHWLP�KL]PHW� IDDOL\HWLQGH�EXOXQPDNWDGÕU��'ROD\ÕVÕ\OD� DUDúWÕUPD\D�NDWÕODQ� LúOHWPHOHULQ� oR÷XQOX÷X� LKUDFDW� \DSPDNWD� YH� D\QÕ� ]DPDQGD� EX�LúOHWPHOHULQ� XOXVODUDUDVÕ� SD]DUODUGD� GD� UHNDEHW� HWWLNOHUL� J|U�OPHNWHGLU��8OXVODUDUDVÕ�SD]DUODUGD�UHNDEHW�HGHELOPHN�LoLQ�LúOHWPHOHULQ�NXUXPVDO�ND\QDN�SODQODPDVÕQÕ� \DSPDODUÕQÕQ� NHQGLOHULQH� ELU� DYDQWDM� VD÷OD\DFDN� ROPDVÕ��LúOHWPHOHULQ� NXUXPVDO� ND\QDN� SODQODPDVÕQÕ� GDKD� \�NVHN� G�]H\OHUGH�NXOODQPDODUÕQÕ�JHUHNWLUPHNWHGLU���
� $UDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� �oWH� ELUL� ��� ������ (53� \D]ÕOÕP�SURJUDPODUÕQGDQ� 1HWVLV� SURJUDPÕQÕ� NXOODQGÕNODUÕQÕ� EHOLUWPLúOHUGLU�� (53�\D]ÕOÕP�SURJUDPODUÕQGDQ�HQ�ID]OD�1HWVLV�SURJUDPÕQÕQ�NXOODQÕOPDVÕQÕQ�QHGHQL��SL\DVDGDNL� 7�UNoH� \D]ÕOÕP� SURJUDPODUÕQGDQ� ELUL� ROPDVÕ� YH� GL÷HUOHULQH� J|UH�PDOL\HW�EDNÕPÕQGDQ�GDKD�DYDQWDMOÕ�ROPDVÕGÕU��
� øúOHWPHOHULQ� oR÷XQOX÷XQXQ� ��� ���� �� \ÕOGDQ� ID]OD� V�UHGLU� (53�VLVWHPOHULQL�NXOODQGÕNODUÕ�YH�EX�ED÷ODPGD�VLVWHPL� WDP�RODUDN�EHQLPVHGLNOHUL�YH� DQODGÕNODUÕ� J|U�OPHNWHGLU�� <LQH� LúOHWPHOHULQ� oR÷XQOX÷X� ��� ������ (53�VLVWHPLQL� �� \ÕO� JLEL� NÕVD� ELU� V�UHGH� NXUGX÷XQX� EHOLUWPLúOHUGLU�� %X� VRQXoWDQ�DUDúWÕUPD\D� NDWÕODQ� LúOHWPHOHULQ� (53� VLVWHPOHULQL� NXUPDN� LoLQ� |QFHGHQ� DOW�\DSÕODUÕQÕ�KD]ÕUOD\ÕS�GDKD�VRQUD�(53�VLVWHPOHULQL�NXUPD�IDDOL\HWLQH�JHoWLNOHUL�YH�EX�QHGHQOH�GH�(53�VLVWHPOHULQLQ�NXUXOXPXQXQ�oRN�ID]OD�]DPDQ�DOPDGÕ÷Õ�J|U�OPHNWHGLU��
� øúOHWPHOHULQ� �oWH� ELUL� (53� VLVWHPLQLQ� \|QHWLPLQGH� KHUKDQJL� ELU�VRUXQOD�NDUúÕODúPD\DUDN�VLVWHPGHQ�D]DPL�GHUHFHGH�\DUDUODQPDNWDGÕUODU��%XQD�NDUúÕQ� LúOHWPHOHULQ� (53� VLVWHPOHULQLQ� \|QHWLPLQGH� NDUúÕODúWÕNODUÕ� HQ� |QHPOL�VRUXQODU�� (53� VLVWHPLQLQ� HWNLOL� ROXúWXUXOPDVÕQD� UD÷PHQ� NXOODQÕFÕODUGDQ�ND\QDNODQDQ� QHGHQOHUGHQ� GROD\Õ� EHNOHQHQ� NXOODQÕP� G�]H\LQLQ�JHUoHNOHúPHPHVL� YH� VLVWHPOHUOH� LOJLOL� JHUHNOL� EDNÕP� YH� GHVWHN� KL]PHWLQLQ�VD÷ODQDPDPDVÕGÕU�� 6RQXo� RODUDN� ELU� oRN� LúOHWPH� GH÷LúLN� VRUXQODUOD�NDUúÕODúWÕNODUÕQÕ� EHOLUWPLú� ROVDODU� GD�� EX� VRUXQODUÕQ� J|U�OPH� RUDQÕQÕQ� G�ú�N�ROPDVÕ� LúOHWPHOHULQ� JHQHOGH� (53� VLVWHPOHULQGHQ� PHPQXQ� ROGXNODUÕQÕ�J|VWHUPHNWHGLU���
� *ÕGD� VHNW|U�QGHNL� LúOHWPHOHULQ� oR÷XQOX÷X� ��� ���� (53� VLVWHPL�\D]ÕOÕPODUÕQÕ�\XUW�LoLQGHQ�VDWÕQ�DOPÕúODUGÕU��%X�GD�EX�\D]ÕOÕPODUÕQ�WHPVLOFLOHUL�DUDFÕOÕ÷Õ� LOH� \XUW� LoLQGH� SD]DUODQGÕNODUÕQÕ� YH� WHPLQ� HGLOPHOHULQLQ� J�o�ROPDGÕ÷ÕQÕ�J|VWHUPHNWHGLU���
� øúOHWPHOHULQ� (53� VLVWHPOHULQL� VDWÕQDOPD�WHUFLK� HWPH� QHGHQOHUL�DUDVÕQGD�HQ�|QHPOL� IDNW|UOHU�� WHSH�\|QHWLPLQLQ� LVWH÷L�� LúOHWPH� VDKLELQL� LVWH÷L�YH�VDWÕú�VRQUDVÕ�GHVWHN�KL]PHWLGLU��%X�GXUXP��LúOHWPHOHULQ��VW�\|QHWLPOHULQLQ�ELOJL\L� \|QHWLP� NDUDUODUÕQGD� NXOODQDELOLU� G�]H\GH� ROPDODUÕ� GXUXPXQGD�LúOHWPHOHULQGH�GH�oD÷GDú�X\JXODPDODUD�|QF�O�N�HWWLNOHULQL�J|VWHUPHNWHGLU��
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6RQXo� RODUDN�� LúOHWPHOHULQ� NXUXPVDO� ND\QDN� SODQODPDVÕQÕ� KHQ�]�\HWHUOL� G�]H\GH� X\JXODPDGÕNODUÕ� WHVSLW� HGLOPLúWLU�� .�UHVHOOHúHQ� G�Q\DPÕ]GD�LúOHWPHOHULQ� YDUOÕNODUÕQÕ� V�UG�UHELOPHOHUL� LoLQ� ELOJL� �UHWPHN� YH� EX� ELOJL\L�NDUDUODUÕQGD�NXOODQPDODUÕ�JHUHNPHNWHGLU��%LOJLQLQ�\HULQGH��]DPDQOÕ�YH�\DUDUOÕ�RODELOPHVL� LoLQ� LVH� ELOJL� WHNQRORMLOHULQLQ� LúOHWPHOHU� WDUDIÕQGDQ� ]DPDQ�JHoLUPHGHQ�NHQGLOHULQH�DGDSWH�HWPHOHUL�JHUHNPHNWHGLU���
�.$<1$.d$�

��� $.7h5.��.D÷DQ��KWWS���VLVWHP�LH�PHWX�HGX�WU� ������������
��� $5,.%2ö$�� 'XUVXQ�� .$<$� øGLO�� ³hONHPL]GH� .XUXPVDO� .D\QDN�3ODQODPDVÕ�(53� .XOODQÕPÕ� 9H� 0XKDVHEH� (÷LWLPLQGHQ� %HNOHQWLOHU´��;,;�7�UNL\H�0XKDVHEH�(÷LWLPL�6HPSR]\XPX��$QWDO\D��������0D\ÕV�������



$&$5�±�g0h5%(.�±�g0h5%(.���

� ��

�����

��� %$/�+�VH\LQ��%LOLPVHO�$UDúWÕUPD�<|QWHP�9H�7HNQLNOHUL� 6�OH\PDQ�'HPLUHO� hQLYHUVLWHVL� %DVÕPHYL�� 6�OH\PDQ� 'HPLUHO� hQLYHUVLWHVL� <D\ÕQ�1R�����,VSDUWD��������V�����������
��� %$ù�7�UNHU��$QNHW� %LULQFL�%DVNÕ��6HoNLQ�<D\ÕQFÕOÕN�6DQ��9H�7LF��$�ù���$QNDUD��0DUW�������
��� %(16*+ø5��7�UNVHO�.D\D��%LOJL�7HNQRORMLOHUL�9H�gUJ�WVHO�'H÷LúLP�%LULQFL�%DVNÕ��7�UNL\H�9H�2UWD�'R÷X�$PPH�øGDUHVL�(QVWLW�V��<D\ÕQ�1R������$QNDUD��������
��� %,1*,� 3UDVDG�� 6+$50$�0DQHHVK� .��� *2'/$� -D\DQWK� .��� ³&ULWLFDO�,VVXHV� $IIHFWLQJ� DQ� (53� ,PSOHPHQWDWLRQ´�� ,QIRUPDWLRQ� 6\VWHPV�0DQDJHPHQW��9RO�����1R����6XPPHU�������
��� &+81*� 6RFN� +ZD�� 61<'(5� &KDUOHV� $��� ³(53� $GRSWLRQ�� $�7HFKQRORJLFDO� (YROXWLRQ� $SSURDFK´�� ,QWHUQDWLRQDO� ,RXUQDO� RI� $JLOH�0DQDJHPHQW�6\VWHPV� ����������
��� ³(53�8\JXODPDODUÕ� øoLQ� %�W�QOHúLN� 6�UHo�<DNODúÕPÕ�� <D]ÕOÕP� 6HoLPL��øPSOHPHQWDV\RQ��8\JXODPD´�ZZZ�HUSFUP�FRP�HUSBDQDVW�EXWXQOHVLNB�VXUHF��KWP� ������������
��� *837$� $WXO�� ³(QWHUSULVH� 5HVRXUFH� 3ODQQLQJ�� 7KH� (PHUJLQJ�2UJDQL]DWLRQDO� 9DOXH� 6\VWHPV´�� ,QGXVWULDO� 0DQDJHPHQW	'DWD�6\VWHPV� ��������������
���� *h/(ù� +DVDQ� .��� 7KH� ,PSDFW� 2I� $GYDQFHG� 0DQXIDFWXULQJ�
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